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conduct research, and/or utilize research find- 
ings, information that contributes to, advances, 
or clarifies the body of traffic safety knowledge. 
The value of research and the prevention of 
duplication and overlap is enhanced by prompt 
reporting. To fulfill this purpose, the RESEARCH 
REVIEW will present completed reports, ab- 
stracts, summaries of research in progress, and 
information regarding contemplated research. 

The opinions expressed and conclusions drawn 
are entirely those of the various authors of these 
papers. TRAFFIC SAFETY and the National Safety 
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ITH this issue a new feature is introduced to the 

readers of the ResearcH Review. For some time it 
has been apparent to the members of the Editorial Board 
that the needs of the research investigator could be better 
met if some provision were made for the inclusion of last 
minute items of interest, notifications of coming mectings, 
capsule summaries of the articles appearing in the REVIEW, 
references to articles under consideration for future 
publication, announcement of financial grants for research, 
announcements of available fellowships and grants, etc. 
This column will try to fill that need but it will depend 
for its ultimate worth and value to the researcher upon 
the cooperation of our readers and their prompt com- 
munications which, of necessity, must provide the sum and 
substance of what will appear. We earnestly solicit all 
information of interest to safety research investigators and 
we will make every attempt to insure its prompt appearance 


Articles In This Issue 

In this issue of the ReseARCH Review excellent over 
views of the accomplishments in the field of safety research 
and the needs in this held are presented by Merwyn A 
Kraft and Dr. Ross A. McFarland. Kraft reviews and 
clearly delineates what has been done while MacFarland 
points out what needs doing. McFarland’s presentation 
concisely summarizes the thoughts and expressed opinions 
of individuals who recently appeared before the Roberts 
Committee 

Alvan D. Battey in his article “The Measurement of 
Exposure to Motor Vehicle Accidents’’ presents a provoca 
tive and possibly controversial view on the calculation of 
motor vehicle death rates. Through the use of index 
numbers and trend figures he pens a case which pur 
ports to reflect changes in deaths or accidents based upon 
changes in both vehicle miles and population 


B. J. Campbell has prepared a very comprehensive study 
on the point system tor the Institute of Government at 
the University of North, Carolina, One phase of his report, 
that of public an is presented at this time. In sub 

ver parts of his research will appear. Mr 
Campbell presents both the oo and the cons of the point 
system as reflected in the thinking of some people. He 
turther sets out his methodologies of objectively determin 


sequent issucs ot 


- give me commentators plain, 
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ing the public’s reaction to it and concludes that public 
opinion 1s favorable to the point system. His work is 
concise and to the point and should be of interest to motor 
vehicle administrators and legislative bodies. 


Dr. R. C. S. Rommell reports on his findings regarding 
personality characteristics and attitudes of youthful acci- 
dent repeating drivers. He indicates that there are certain 
personality and attitude differences between accident-repeat 
ing and accident-free youths and he bases his findings on 
his use of some of the sub-scales of the Minnesota Multi- 
»hasic Personality Inventory and a driver attitude inventory 
lis work should prove of interest to psychologists in this 
field 

By contrast, the reader might like to compare the results 
found by Case and Stewart in their article “Some Personal 
and Social Attitudes of Habitual Traffic Violators.’’ While 
their sample covered a more extensive age range and their 
method was somewhat different than that of Dr. Rommell, 
their conclusion was that drivers used in their study were 
not different from other drivers in the characteristics con 
sidered and that negligent operators as a group appeared 
to be normally functioning members of society 


Research Grants 

The National Institute of Health at its most recent 
meeting of the National Advisory Health Council approved 
a number of research grants in the accident field. The 
trafic safety projects, chief investigators, and the amount 
of the grants are presented below 

“Research on Fatal Highway Collisions,” Alfred L 

Moseley and Richard Ford, M.D., Harvard University, 

Boston, Mass. Amount of grant: $115,850 for the 

first year. 

“Skill Decrement In Continuous Driving,” Abram 

M. Barch and Theodore W. Forbes, Michigan State 

University, East Lansing, Mich. Amount of grant 

$6,727 

While the above are new projects, the Cornell Auto- 
motive Crash Injury Research has received a supplemental 
grant in the amount of $43,013 for the next year. In the 
succeeding years the amount of support from the Public 
Health Service will amount to $118,242 per year 
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. . . Who with no deep researches vex the brain 


The total support of research through NIH grants now 
is at the $500,000 per year level. 

A news release from Barlow Editorial Services Bureau 
on December 11 announced that the R. E. Dietz Co. had 
made a grant to the regents of the University of California, 
Berkeley, Calif., for the support of a one-year study 
entitled “Portable Roadway Hazard Warning Devices.” 
The project will be under the direction of Professor D. M. 
Finch. Purpose of the grant, which will supplement 
continuous studies of the Dietz Safety Research Staff in 
laboratories and on actual job locations, is to insure that 
hazard warning devices offer the best possible protection 
in terms of product design and performance, and that 
users can be more fully educated to their proper use and 
maintenance. 

Automotive News, December 8, 1958, reports an acci- 
dent study now under way in a Connecticut community: “A 
year-long investigation of accidents, including those involv- 
ing autos, has been launched in Norwich, Conn., under 
sponsorship of the National Institute of Health. Bruce 
D. Waxman, Connecticut Department of Health, will head 
the study. He said 7,000 persons in the area will be 
interviewed and conclusions will be used in setting up 
accident prevention programs.” 


Publications 

A new text-workbook entitled ‘“Tomorrow's Drivers” 
by A. R. Lauer, has just been published by Lyons and 
Carnahan, Wilkes-Barre, Penn., and it appears to be an 
excellent supplement to the driver education field. Lauer, 
who has made many fine contributions throughout the 
years to the field of trathe satety, has done his usual ex- 
cellent job in presenting techniques and methods to be 
used both with beginning and advanced drivers. He has 
recognized the need for stressing emergency procedures 
and has devoted adequate space to it 

The AAMVA enforcement and traffic safety committee 
has prepared in printed form an article by Horace E 
Campbell, M.D. entitled “The Control Of The Drinking 
Driver.” Dr. Campbell's article presents a very thorough 
and comprehensive review of chemical tests, research that 
has been accomplished concerning the drinking driver and 
action that seems to be warranted based on the research 
evidence. Copies of this presentation can be obtained from 
Ross R. McDonald, chairman, deputy commissioner, Cali- 
fornia Highway Patrol, 2490 First Avenue, Sacramento, 
Calif. 

The Standard Oil Co. (New Jersey) in its publication 
The Lamp under the authorship of Arch Robertson has 
prepared a four-page article entitled ‘Science Studies The 
Driver.” This article presents an excellent picture of 
the research now being conducted on human factors in 
trathc safety. The article summarizes the various researches 
of Dr. Ross McFarland of Harvard University and the 
Armed Forces Epidemiological Board; the Crash Injury 
Studies at Cornell University Medical College and the 
crash studies at the University of California at Los Angeles 
Research underway at Northwestern University on the team 
approach to accident investigation and analysis ts covered 
It also touches upon the studies of driver behavior being 
conducted at the University of Colorado Medical College 


—G. Crabbe (1754—1832) 


and the study of the point system statistics which was 
carried on by the Institute of Government at Chapel Hill, 
N. C. Since this article is written in a lucid, non-technical 
style, it can be particularly enlightening for the lay reader. 

The International Record of Medicine, Vol. 171, No. 9, 


September, 1958, presents a very informative symposium on 


automobile accidents. The major portion of the journal 


is devoted to the presentation of articles by seven experts 
in the field and the table of contents is presented below 
Symposium of Automobile Accidents 
Guest Editor—Jacob Kulowski, M.D. 
Medicine: A New Catalyst of Medical, Legal and Engineering As 
pects of Motorist Injuries and Safety Jacob Kulowski, M.D 
Trathce Trauma and the Physician Vernon C. Turner, M.D 
The Legal Aspects of Chemical Test to Determine Alcoholic In 
fluence Robert L. Donigan, LL.B 
The Human Factor in Automobile Accidents George A. Peters 
New Responsibilities for Health Departments in Motor Vehicle 
Accident Prevention A. L. Chapman, M.D 
An Urgent Need—More Fact-finding Research tor Our Highway 
Safety Programs Roy Haeusler 
Trathc Court Challenge for Physicians 


and Lawyers James P. Economos, LL.B 


Editorial Board 

Merwyn Kraft of the Flight Safety Foundation has con 
sented to serve on the Editorial Board of the RESEARCH 
Review. Mr. Kraft has a long and successful history in 
the safety tield and is presently chairman of the Research 
Committee to the Advisory Council to the President's Com 
mittee on Trathe Safety 

The Editorial Board in a recent meeting decided to elect 
its members annually tor one, two, and three year appoint 
ments based upon nominations made by the members of 
the committee which Mr. Kraft now heads. This should 
insure wider participation of experts who will represent 
a rotating cross section of interests 


Publication News 

In the interests of assisting authors in the preparation 
of manuscripts, the editorial staff of the RESEARCH REVIEW 
is presently preparing a publicatio’ manual. Within the 
coming months this manual will be completed and will 
be available upon request for the guidance of investigators 
or authors who wish to submit articles to the RESEARCH 
REVIEW 

Any investigators or organizations who have prepared 
specialized bibliographies relating to the field of trathe 
safety may submit these bibliographies for publication in 
the RESEARCH Review. It has been found that such bibli 
ographies are valuable additions and are welcomed by our 
readers 

The Williamsburg Conference Report which was pre 
sented in the June, 1958, issue of the RESEARCH REVIEW 
has been extended into an interim final report which will 
be incorporated into the Bureau of Public Roads presenta 
tion to Congress this year. While this interim report ts 
not available for public distribution, a tinal report is in 
the process of completion and may be available some 
months hence. This final report will cover an extension 
and elaboration of much of the material that was presented 
in the Special Report of the Williamsburg Conference 
(RESEARCH Review, June, 1958) C7) 
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RESEARCH NEEDS IN 
TRAFFIC SAFETY 


Summary Statement of the Moderator 
by Ross A. McFarland, Ph.D. 


On April 23, 1958, a meeting was held in Washington, 
D. C., before the subcommittee on traffic safety of which 
Congressman Kenneth A. Roberts is chairman. This meet 
ing brought together some of the most outstanding experts 
in the field of traffic safety They were assembled before 
this committee to present their ideas about what was needed 
in traffic safety research 

Each of the participants presented a prepared statement, 
and these prepared statements are available in collected 
printed form in the U. S. Government Printing Office 
Publication 29914-0. The title of this collective document 
is “Hearing Before a Subcommittee of the Committee on 
Interstate and Foreign Commerce,” House of Representa 
tives, 85th Congress, Second Session, Panel Discussion on 
Needs for Traffic Safety Research, April 23, 1958. The 
experts making up this panel and their organizational 
affiliations are presented below. 

Abercrombie, Stanley A., assistant secretary, National 
Committee on Safety Education, National Education 
Association 

Baker, ]. Stannard, director of research and development 
Traffic Institute, Northwestern Universit) 

Bobbitt, Di Joseph M 
Healt/ 

Brandaleone, Dr. Harold, chairman, Committee on Stand 
ards for Motor-Vehicle Drivers, Industrial Medical 
Assn 

Dunlap, Dr. Jack W.., president, Dunlap & Assoc., In 

Gaskill, Dr. Herbert $., Univ. of Colorado 

Goddard, Dr. James L., U. S. Public Health Service 

Holmes, E. H., asst. commissioner for research, Bureau 
of Public Roads Dept of Commerce 

Johnson, Wim. G.. 
Council 

Kelly, Dr. E, Lowell, University of Michigan 

Kraft, Merwyn A., coordinator of research, Flight Safety 
Foundation 

Mathewson, ]. H., asst. director, Institute of Transpor 
tation and Traffic Engineering, Univ. of California 


National Institute of Mental 


general manager, National Safety 


Dr. McFarland is professor of environmental health and safety 
Harvard School of Public Health and director, Commission on 
Accidental Trauma of the Armed Forces Epidemiological Board 
Department of Defense 


McFarland, Dr. Ross A., School of Public Health, Hai 
vard Univ. 

Milliken, Wm. F., ]r., Cornell Aeronautical Lab. 

Moore, John O., director, Automotive Crash Injury Re- 
search, Dept. of Public Health and Preventive Med., 
Cornell Univ. Medical College. 

Stapp, Col. John P., director, Aeromedical Lab., Wright 
Air Development Center. 

Woodward, Dr. Fletcher D., chairman, Committee on 
Medical Aspects of Auto. Injuries and Deaths, AMA 

Wright, Dr. Theodore ]., vice president for research, 
Cornell Univ., Center for Highway Safety Research. 


In addition, supplementary information was submitted 
for the record by the following men, and appearing afte) 
the names of each of these men is the title of the infor- 
mation he presented: 

Abercrombie, S. A.. 

A Critical Analysis of Driver Education Research 

How Experienced Teachers Develop Good Traffy 
Ciizens, 

Research Needs in Traffic Safety Education 

Brandaleone, H.: 

Medical Aspects of Motor Vehicle Accident Preven- 
tion, reprinted from N.Y. State Journal of Medicine 

Dunlap and Assoc., Inc., Letter from ]. W. Dunlap, 

pre sident 

Goddard, J]. L 

Distribution of Accidental Deaths by Class of Aect- 
dent, U. S., 1956, chart 

Distribution of Nonfatal Injuries by Class of Accident, 
Continental U. S., chart 

Estimated Annual Incidence of Nonfatal Motor- 
Vebicle Injuries per 1,000 Persons, Continental 
U.S., table 

Estimated Incidence of Nonfatal Motor-Vehicle In 
juries During July-Dec. 1957, Continental U. S., 
table 

Kelly, E. L., 

Special Report on the Williamsburg Conference, Feb 
23-28, 1958 
Kuhn, Dr. Hedwig S., Statement of 
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N SUMMARIZING the presentations, it will not be 

necessary to review the details which each participant 
has given of the research already carried out in his par- 
ticular area. Also, it will not be pAssible to discuss the 
specific projects which each consider: important for bring- 
ing about an improvement in highway safety. Instead, | 
will try to outline the problems which are common to all, 
despite the variety of scientific disciplines and approaches 
to highway safety represented here. These observations 
may help in defining the framework for an effective re- 
search program, and assist this committee in assessing ways 
in which the Federal government may aid in controlling 
motor vehicle accidents. 


Almost all of the speakers have emphasized how /ittle 
of @ factual nature is known about the basic causes of ac- 
cidents, and the influence of programs which have been 
inaugurated to prevent accidents. This is especially true 
in regard to an understanding of the human factors in- 
volved in the unsafe behavior of drivers. Only additional, 
and in many respects more careful research than pre- 
viously carried out, will provide the information which 
is mecessary if preventive measures are to control the vari 
ous factors involved in the causation of accidents. This 
includes the development of methods for determining 
whether preventive measures, in whole or in part, are in 
fact, effective in reducing accidents. 


A second generality running through most of the pres- 
entations is the recognition that the causes of accidents 
are complex and usually multiple. Hence the findings ot 
research from a single viewpoint or academic discipline, 
when applied, will rarely result in a significant improve- 
ment in the total accident picture. In fact, such an approach 
may have no effect whatsoever unless integrated with other 
procedures. It is evident that a necessary requirement for 
achieving a significant improvement in the highway acct 
dent records must be carried out by workers from different 
fields of specialization 


Closely related to the foregoing is the requirement, 
directly expressed by several of the participants of the 
panel, and implicit in the statements of others, that a real 
understanding of the causes of highway accidents will be 
gained only if the research is so designed and carried out 
that all three components of the traffic and accident situa 
tion are studied together; 1.e., the driver, 


While each of the 
components may be of individual importance, and should 


De vVePicle and 


} ? ; 
the roadway and the environment 


receive special study, the interactions and interrelation 
ships between the three, as they vary together, must be 
discovered to form the basic knowledge which can be used 
to control accidents 


In brief, research in highway safety must be interdisc 
plinary, requiring teams of specialists from different fields 
of stud) using m »dern methods of operati nal and system 
research, and modern methods of quantifying and anal y2 
ing large masses of complex, multivariate data. It was 
brought out that university centers and research institutes 
offer the most promising places for investigations of this 
nature, since they include a variety of specialists and have 
access to research and analytical equipment. If the com 


petence of the direction of research and procedures is to be 
adequate, however, the research plan and provisions for 
financia! support must be on a long-range, and not on a 
short-term: or annual basis 


As has been brought out by various panelists, the prob- 
lems awaiting solution require both basic research and 
Sitdles velating to the application ana festing Of the find- 
ings. Some of the investigations can only be carried out 
in the laboratory. Others will have significance only if 
directly related to actual conditions of driving. Each of 
the speakers has indicated problems he considered of 
greatest importance in his own field. To summarize these 
various research needs, I would like to list some of the 
most important areas which require investigation, arbi- 
trarily classed into those chiefly concerned with the per- 
formance of the driver himself, and those involving the 
interrelationships between the driver, the vehicle and the 
physical and social environment 


Research areas in which the driver is the chief concern: 


1. Factors of attitude, personality and adjustment in 
relation to risk-taking and accident inducing behavior 


) 


Objective methods for detecting accident repeaters 


3. The causes of the higher accident rates of youthful 
drivers 

t. The influence of sensory deficiencies, physical de 
fects and diseases in the safety of driving 


5. The analysis of driver fatigue and the impairment 
of driving skill 


6. The influence of temporary emotional states on 
driving performance 


The influence of drugs and medications on driving 
efficiency 

8. The effectiveness of driver training, and the con 
tent and procedures of driver training programs 


9. The retraining or rehabilitation of problem drivers 


Research areas involving the driver-vehicle-environ- 
ment combinations: 


The interrelationship between the design of ve 


hicles and operator performance and efficiency 

The application of human engineering principles 
and data relating to human body size to the design 
and layout of the operator s workspace, instruments 
and controls 
3. The protection of vehicle occupants against crash 
injury 


i. The influence of specific environmental factors on 


operator performance, e.g illumination, wet pave 
¢ 


ment, carbon monoxide, et¢ 


5. The relationship between operator capabilities and 


the design of highways and traftic controls 
6. The influence of trafhc patterns on driver per 
formance 


The influence of the social environment of driving 
on operator performance, €.2 the influence of en 
forcement, the effect of safety programs, et 
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8. The development of driving simulators and the 
procedures of operational and system analysis to in- 
vestigate the iT cptdiiinesalon complex as a 
whole, and to determine systematically the interactions 
between the three components, with experimental 
variation in any one of them. 


In the thinking of this group, two areas in particular 
stand out as comprising logical and appropriate functions 
for consideration by this body. One relates to the need 
for a central, national coordinating and review body which 
might minimize duplication of effort, ‘establish research 
priorities, and serve as an integrating and disseminating 
agency in regard to the research findings and the applica- 
tion of preventive measures. The National Research Council 
and National Academy of Sciences, or some division of 
the U. S. Public Health Service or National Institutes of 
Health, offer promise in this regard. 


The other area relates to the cost of carrying out the 
necessary research. In the past, and at present, the funds 
available for conducting either basic or applied research in 
the field of the human factors in traffic accidents have been 
extremely limited. This is true both in regard to the total 
amount and in comparison with funds spent on certain 
other aspects of highway safety. The amount and nature 
of the human factor research which must be carried out, 
if preventive measures are to be effective, require expendi- 
tures far beyond the resources of universities, individual 
industrial sponsors, and agencies whose interest is in spe- 
cialized problems of immediate or local concern. Without 
greatly expanded financial support on a long-range basis, 
research programs can hardly be expected to produce sig- 
nificant results.@ 


NEW HORIZONS IN 
TRAFFIC SAFETY RESEARCH 


by Merwyn A. Kraft 


The 46th National Safety Congress met in Chicago dur- 
ing the week of October 19, 1958. On October 22, before 
the Traffic Section of the Congress, Merwyn A. Kraft, 
chairman of the Research Committee of the Advisory Coun- 
cil to the President's Committee for Traffic Safety, presented 
this paper providing an excellent overall view of back- 
ground and developments in traffic safety research and indt- 
cated future potential for research in this field. 


§ pers have been many significant developments in re- 
cent years and now there is justification for the belief 
that traffic safety research has achieved real momentum and 
that it is truly on the verge of ‘coming into its own.” These 
developments have varied greatly as to character and im- 
portance, yet, collectively, they have provided real impetus 
to progress 


Merwyn A. Kraft is research coordinator, Flight Safety Founda- 
tion, Inc.. New York, N. Y.; and chairman, Research Committee 
of the Advisory Council to the President's Committee for Traffic 
Satety 


I cite below those that appear to me to have special sig- 
nificance: 

1. Inauguration of traffic safety research activities by the 
military services through a newly created Commission on 
Accidental Trauma of the Armed Forces Epidemiological 
Board under the chairmanship of Dr. Ross A. McFarland 
of Harvard University. (Funds have been made available 
by the Office of the Surgeon General, Department of the 
Army, at a level, at least during the past five years, of ap- 
proximately $250,000 per year.) 

2. Recognition by the President's Committee for Traffic 
Safety of the importance of research by the appointment of 
a special Research Sub-Committee to the Advisory Council 
of the President's Committee, with broad representation 
among doers, users and sponsors of research. 

3. Establishment of a Research Division within the or- 
ganization of the National Saftey Council including the 
inauguration of a research correlation service and the pub- 
lication of a quarterly Research Review as part of the 
magazine TRAFFIC SAFETY. 
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4. Entry of the U. S. Public Health Service into the ac- 
cident prevention field with special emphasis upon traffic 
safety and with financial support for research activities 
through grants by the National Institutes of Health. 


5. Positive interest and action within the United States 
Congress as evidenced by: 


a) The Smith Amendment to the Federal-Aid High- 
way Act of 1956 which authorized $200,000 for a High- 
way Safety Study now being conducted by the U. S. 
Bureau of Public Roads, and 


b) The activities of the Subcommittee on Traffic 
Safety of the House Committee on Interstate and Foreign 
Commerce under the chairmanship of Congressman Ken- 
neth A. Roberts. 


6. Direct financial support of special research activity 
by the automotive industry, first through grants from two 
individual companies and more recently through a grant 
from the Automobile Manufacturers Association. 


7. New activities among colleges and universities such 
as the new safety education project of Columbia University 
being 5 pry by The AAA Foundation for Traffic 


Safety, and the special inter-discipline pilot study on acci- 


dent causes by The Traffic Institute of Northwestern Uni- 
versity, and generally expanded activities by groups at Yale, 
Harvard, New York University, Michigan State, Cornell, 
Iowa State, University of California at Berkeley and at Los 
Angeles, Purdue, North Carolina, Georgia Tech, Texas 
A. & M. and undoubtedly others. 


8. The work of the Research Division of the National 
Education Association in collaboration with the National 
Commission on Education (NEA) in the study of “Re- 
search Needs in Trafhc Safety Education” and in “A Criti- 
cal Analysis of Driver Education Research.” 


9. The successful conduct of the so-called Williamsburg 
Conference attended by an interdisciplinary group of out- 
standing scientists and sponsored by the President's Com- 
mittee for Traffic Safety; the objective was ‘‘to generate new 
ideas for traffic-safety research, particularly in the field of 
human behavior.” 


In just what way can these be considered as holding spe- 
cial significance to the goal of adequate trafhc safety re- 
search? Let us take a longer, second look. 


While the research activities of the Commission on Acci- 
dental Trauma, AFEB would in themselves be an excellent 
subject for presentation at a session such as this, one spe- 
cific project warrants mention here because of the manner 
in which it has developed and the character of its support. 
I refer to the Automotive Crash Injury Research Project at 
Cornell University with which you all are familiar, I am 
sure. 


This project was an off-shoot of activity at Cornell in 
aviation crash injury research being carried on by Hugh 
de Haven. It received its initial financial support through 
the commission in 1952 in an amount of $26,000 for the 
fiscal year. As the program expanded under the direction 


of John O. Moore, and as its value became more widely 
recognized, increased support was given by the commission 
and additional support obtained from the U. S. Public 
Health Service through research grants from the National 
Institutes of Health. It is believed this was the first grant 
by that group directly in the field of traffic saftey research. 


The project continued with this dual support until two 
of the Big Three in the automobile manufacturing field de- 
cided to assist in broadening the activity still further. Direct 
grants to the project by Ford Motor Co. and Chrysler Corp. 
made this possible. More recently, this latter support has 
been assumed for the industry as a whole by the Auto- 
mobile Manufacturers Association. 


To me, the evolution of this project holds great signiti- 
cance. It grew from a modest beginning, with single spon- 
sorship, to an activity encompassing data-gathering in 17 
states, and an annual budget requirement in excess of 
$400,000, supported financially by two distinct branches of 
the Federal government—Dept. of Defense and Dept. of 
Health, Education, and Welfare—and by private industry. 


Entry of the U. S. Public Health Service into the field 
has been explained for the Cornell ACIR Project. Since 
that time, however, their activities have been expanded to 
include the establishment of an accident prevention pro- 
gtam under the Division of Special Health Services with 
Dr. James L. Goddard as chief. Without endeavoring to 
describe their complete program, both operational and re 
search, one feature warrants mention—the financing of a 
study by the Cornell Aeronautical Laboratory on the feasi- 
bility of constructing an automobile driver simulator. If 
such can be done, it would provide an invaluable tool, and 
great stimulus, to future traffic safety research 


Congressional interest and action likewise is encouraging. 
By the Smith Amendment to the Federal-Aid Highway Act 
of 1956, $200,000 was made available for a highway safety 
study. While this study is not specifically concerned with 
research, its findings cannot help but be valuable as a guide 
to research needs in various areas. Moreover, it is hoped 
that the recommendations may include provision for greater 
Federal financial aid to trathc safety research, particularly 
in the area of human behavior. 


Two direct contributions already have come from this 
study through financial participation in the inter-disciplinary 
pilot study of accident causes at Northwestern University 
and financial assistance to the Williamsburg Conference. 


The activities of the “Roberts Committee’ also deserve 
recognition. Hearings before this House committee during 
1957 brought together many valuable opinions and much 
helpful information. However, it was the hearing in April 
1958 on ‘Needs for Traffic Safety Research’ which should 
be of greatest interest and assistance. The 299 pages of 
testimony contain a wealth of ideas and suggestions. They 
warrant careful study and consideration. (The moderator's 
summary statement prepared by Dr. Ross A. McFarland 
appears elsewhere in this journal.) 


Here, it should be noted that Congressman Roberts, per- 
sonally, has gone on record in the October 1958 issue of 
TRAFFIC SAFETY as favoring strong financial support to 
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traffic safety research by the Federal government. Brief as 
his statement was, it carried a message, and an impact, I 
hope, which should encourage all of us. On the basis of 
testimony before his subcommittee by a panel of traffic 
safety and research specialists, he makes this statement: 


‘4In-determining what, if any, action should be taken 
. two areas come immediately to mind. 


“One relates to the need of a central, national co- 
ordinating and review body which might minimize dupli- 
cation of effort, establish research priorities and dissemi- 
nate findings. . . . 


“The second area relates to the cost of carrying out 
the necessary research. At the present, funds in this field 
are extremely limited. Without greatly expanded finan- 
cial support on a long-range basis, research programs can 
hardly be expected to produce significant results. 


ly: jaugoonl it is my personal belief that the follow- 
ing three steps are justified by the findings of the panel: 


“1. The appropriation of five million dollars for the 
Bureau of Public Roads for traffic research, including 
trafic safety, to be expended in areas of need outlined 
by the Highway Research Board. 


“2. The appropriation of five million dollars for the 
National Science Foundation for basic research, princi- 
pally in human behavior aspects of trafhc and other acci- 
dents. 


3. The appropriation of five million dollars for the 
Public Health Service for accident research, pilot control 
projects and demonstrations. 


"The sum total of these appropriations would be but 
a fraction of the amount being expended on other disease 
problems, and yet we are dealing here with a problem 
which annually takes as many lives as all communicable 
diseases put together.” 


I come now to the Williamsburg Conference which may 
yet provide the “break through’ to support and productive 
action which we all have worked toward for so many years. 


In ways this Conference differed little from many that 
have been held over the years. The site was Williamsburg 

away from the city. The weather was perfect. The food 
was good. Many of the well-known traffic safety organiza- 
tions were represented——Automotive Safety Foundation, the 
Trathc Institute of Northwestern University, the National 
Safety Council, the President's Committee for Traffic Safety, 
the National Commission on Safety Education of NEA, 
Highway Trafhc Safety Center of Michigan State Univer- 
sity, the U. S$. Public Health Service, the U. S. Bureau of 
Public Roads, the Institute of Traffic & Transportation, 
University of California at Los Angeles, the Center for 
Safety Education of New York University, the Automobile 
Manufacturers Association, and the National Institutes of 
Health. 


However, for once, these organizations and their repre 
sentatives were in the background. They were there only 
to supply information and to answer questions. The true 
“conference” group was composed of top-ranking scientists 


and professional people from a wide variety of disciplines 
—theology, psychology, mathematics, political science, eco- 
nomics, city planning, public administration, publicity, so- 
ciology, psychiatry, chemistry, biology, education, medicine, 
anthropology, physics and combinations thereof—a most 
intriguing and unique combination of interests and talent. 
Twenty persons made up the group under the guidance of 
a professional discussion leader. 


The conference extended for five days with the first day 
being devoted to orientation and operational planning. Dis- 
cussion centered largely on “human behavior’ with con- 
sideration divided among three general areas: 


1) A systems approach to traffic flow and driver behavior, 
2) The psychology of driver behavior, and 


3) The social context of the automobile—its use and 
regulation. 


I am not here to report the findings, only to report on 
what ultimately will come from this “new approach.” A 
“Special Report” already has appeared in the RESEARCH 
Review of TRAFFIC SAFETY, June 1958. A complete, final 
report now is being prepared and should be available early 
in 1959. 


The Research Committee of the Advisory Council to the 
President's Committee for Traffic Safety, which generated 
the concept of this conference and supervised its conduct, 
has great hopes for the ultimate product. It should be in- 
valuable to uh persons concerned with the problem of traffic 
safety research, whether a doer, a user or a sponsor. It is 
planned to indicate areas of research needs, desirable pri- 
Orities, practical research designs, sources of information 
and th aaa and potential sources of support. 


The Williamsburg Conference was an interesting experi- 
ence—an attempt to approach the problem of traffic safety 
in a completely different manner. We believe it was suc- 
cessful and that traffic safety stands to gain much as the 
result—through the stimulation of interest, practical guid- 
ance and generation of support. 


While awaiting the published results of this rather un- 
usual conference, recognition should be given to certain 
individuals who played key roles in the creation, adminis- 
tration, and follow-up. Three persons deserve special recog- 
nition—Dr. Joseph M. Bobbitt, assistant director, National 
Institute of Mental Health; Dr. Bernard H. Fox, psychol- 
ogist, accident prevention program, U. S. Public Health 
Services; and John J. (Mike) Flaherty, director, research 
division, National Safety Council. Trafhc safety research 
truly is indebted to them. 


Acknowledgement also must be given to those who 
generously financed this activity—the National Institute of 
Mental Health, the U. S. Bureau of Public Roads, the 
Automotive Safety Foundation, and the Alfred P. Sloan 
Foundation. 


New Horizons—that was my subject! Yes, I do see new 
horizons for traffic safety research—encouragement, true 
encouragement; guidance, sensible, practical guidance; and 
support, ample, long-range support both moral and 


financial. @ 
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Public Opinion Regarding 


THE POINT SYSTEM AS A METHOD 
OF DRIVER IMPROVEMENT 


by B. J. 


This article reports one phase of a research project 
carried out by the Institute of Government, University of 
North Carolina, for the American Association of Moto 
Vehicle Administrators, Washington, D. C. The project. 
a study of the point system as a method of locating and 
dealing with violation repeaters, was made possible by a 
grant from the Esso Safety Foundation. 


The project in Indiana was made possible by the gen- 
erous assistance given by Commissioner McMahan, Bureau 
of Motor Vehicles, and Fred G. Yelton, director of safety, 
DELCO-REMY Division of General Motors, Anderson, Ind. 


4 evs point system has probably been publicized more 
than any other method of dealing with violation re- 
peaters. The publicity has gone beyond the common prac 
tice of announcing the number of suspensions and revoca- 
tions and has been extended to publicizing the weights 
assigned to violations, the point levels at which the de- 
partment acts, and the nature of the action taken at those 
levels. 

Some administrators feel that publicity is the only thing 
that makes the point system more desirable than any other 
system. These administrators feel that the average driver 
is deterred by the knowledge that his record is under ob- 
servation and that points assessed against his record may 
lead to suspension of his license. They also feel that pub- 
licity will lead to greater public understanding of the point 
system and thereby will bring about greater public accept- 
ance of it. These administrators tend to think of the case 
selection properties of the point system as being no dif- 
ferent from programs they had before. 


Other administrators take an almost exactly opposite 
position. The latter group feels that publicizing the point 
system may raise more public opposition than support, and 
that detailed knowledge of the point system may actually 
make drivers whose point total is well below suspension 
level feel that they have a cushion of points and can afford 
another violation or two.* The latter group feels that the 
desirable feature of the point system is its ability to desig- 
nate dangerous drivers for action. 


*See J. Stannard Baker's book, Driver Improvement Through 
Licensing Procedures, AAMVA, 1956 

B. J. Campbell is assistant director, Institute of Government, The 
University of North Carolina, Chapel Hill, N. C 


Campbell 


These two opposed positions purport to deal with the 
effects of point system publicity on drivers, but actually 
they have much wider applications in that they raise issues 
pertaining to the effects of avy kind of intensive driver 
improvement publicity program on the public. As far as 
the inherent functioning of the point system is concerned, 
publicity does not matter. In the final analysis, the point 
system differs from other programs only in the application 
of points, and points can be applied equally well whether 
publicized or not. Since detailed publicity, announcing 
case selection methods and action levels, is not an inherent 
feature of the point system, there is no reason to assume 
that other methods of dealing with violation repeaters could 
not be publicized in the same degree. The fact is, however, 
that publicity in such great detail has ot been used in other 
programs, and though such publicity is not by its nature 
confined to the point system, it is associated almost ex- 
clusively with the point system. For this reason, considera 
tion of point system publicity is included in this report 
with the reservation that the findings apply equally well 
to publicizing any form of driver improvement. 


The two positions with respect to point system pub- 
licity are summarized by showing the two statements on 
which they disagree. These statements are 


1. Publicizing the point system deters drivers 


> 


Publicizing the point system increases public accept 
ance. 


With respect to its deterrent effects, one takes the position 
that publicity tends to make the average driver more care 
ful, and the other says it may do the opposite. With re- 
spect to public acceptance, one position says that publicity 
should increase public acceptance, and the other says it 
may actually create more opposition than support. While 
the second statement pertains to the relationship between 
attitude and knowledge, the first statement pertains to the 
question of whether or not there are actual changes in 
driving behavior that occur as a result of a publicity pro 
gram. A definite answer may never be available because 
it would be most difficult—perhaps impossible—to measure 
the impact of publicity on the actual driving of typical 
drivers who do not become candidates for driver improve 
ment. The problem can be approached, indirectly, but 
perhaps usefully, by simply asking typical drivers whether 
or not their driving has been affected by knowing of the 
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point system. Approaching the problem through public 
opinion sampling means that three questions must be an- 
swered before proceeding. They are: 


1. Will the sample of drivers questioned be representa- 
tive of the population at large ? 
Will the drivers answer the questions truthfully ? 


Will the drivers’ truthful answers actually be an in- 
dicator of their true behavior? 


This study of public opinion, then, seeks information 
about two propositions and must meet three problems of 
sampling before the information is useful. 


In order to find out about the first item of information 

the deterring effects of publicity—drivers should be asked 
whether or not their driving has been influenced by knowl- 
edge of the point system. In order to find out about the 
second item of information — the relationship between 
knowledge about the point system and attitude toward it 

drivers should be given questions that will test their 
knowledge and reveal their attitude about the point system. 
Thus, the opinion sampling form must contain three kinds 
of questions: 


1. Questions designed to sample drivers’ knowledge of 
the point system. 

2. Questions designed to sample drivers’ attitudes toward 
the point system. 


Questions designed to sample drivers’ estimates of the 
effects of the point system on their own driving be- 
havior and that of others. 


METHODOLOGY 


For two reasons Indiana was selected as the jurisdiction 
in which to carry out the public opinion study. First, 
Indiana is in the process of re-examining all drivers, which 
means that a cross-section of drivers is accessible. Second, 
the point system in Indiana is unusually well publicized. 
With the whole-hearted cooperation of officials of the In- 
diana Bureau of Motor Vehicles, it was possible to obtain 
public opinion data from more than 3,000 Indiana drivers 


Design of the Questionnaire 


One of the three kinds of questions on the opinion form 
was designed to sample the driver's knowledge about the 
point system. In order to pick the best questions for 
sampling knowledge, a pilot study was carried out. Two 
forms, one containing five and the other six questions, 
were each given to 200 drivers in the Indianapolis area 
From those forms the four best questions were selected. 
The criterion for selecting the knowledge questions was 
their degree of difficulty as indicated by the proportion 
of drivers who answered them incorrectly. Questions which 
are extremely difficult or extremely easy are of little use 
in distinguishing degrees of familiarity with the point 
system; therefore, the questions finally selected were in 
the middle range of difficulty, answered correctly by about 
half of the drivers. Using such questions assures maximum 
spread of scores on the knowledge portion of the form, 
and such spread makes comparison of groups easier. The 
following is a list of the four knowledge questions used 
(correct answer in bold face): 


What traffic violations are entered on a driver's 
“point” record ? 

a. All traffic violations except parking tickets. 

b. Only speeding and drunk driving violations. 

c. All traffic violations. 

d. Only violations connected with accidents. 


Points are kept on a driver's record and are counted 
against him for: 
a. one year 
b. two years 
c. three years 
d. four years 
Warning letters are sent to drivers when they get as 
many as: 
a. two points 
b. four points 
c. six points 
d. eight points 
When the Bureau of Motor Vehicles considers sus- 
poner a driver's license because of point accumu- 
ation, the driver 
a. has a chance to tell his side of it. 
b. can keep his license only if he has a court order. 
c. will be suspended automatically. 
d. will be better off if he does nothing. 
To the questions picked on the basis of the pilot study 
were added two questions concerning the driver's feeling 
about the point system as follows: 
5. What do you think about the strictness of the point 
system ? 


| Somewhat Too | Somewhat Too | Much Too 
Lenient Strict Strict 


Much Too 
Lenient 


(mark an “X’’ in the block you choose) 


6. Do you think the point system is a fair way of deal- 
ing with drivers who violate traffic laws? Yes 


No 


Question five was deliberately limited to four categories to 
force each driver to make a choice. This was felt to be 
necessary in order to prevent large segments of the sample 
from taking a neutral position saying it is “just right” in 
degree of strictness. The final two questions concerned the 
driver's feeling about the effects of the point system on 
his and others’ driving performance: 
7. Do you think the average driver is more careful with 
his driving as a result of the point system? 
More careful About the same Less careful 
Do you think that you yourself are more careful with 
your driving as a result of the point system? 
More careful No change Less careful 
The first of these two questions was included in view of 
the possibility that some drivers might not admit a nega- 
tive reaction in themselves, but might reveal their own 
feelings in a statement about the behavior of “the average 
driver.” In the form as given to drivers, the questions 
were scattered about and did not appear in the order shown 
here. 
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Sampling Groups and Procedures 

Earlier, three problems of sampling were cited. The first 
was that of obtaining a representative sample of the popu- 
lation. This requirement is met by having drivers renew- 
ing their licenses fill out the form. Every driver in Indiana 
must renew his license periodically, and at any given time 
the large sample of drivers currently renewing should be 
representative of the population. The second problem 
was whether or not drivers would answer the questions 
truthfully. It is unfortunate that the very method of solv- 
ing the first problem may make the second more acute. 
Drivers at a license examining station are probably typical 
of drivers at large, but the very fact that they are at the 
Station to be examined may make them pre-disposed to 
give the ‘‘right’’ answers to an opinion form. To allay 
any tendency to hide negative feelings, drivers were told 
to fill out the forms anonymously. The persons handing 
out the forms were also given specific instructions to allow 
the driver privacy and anonymity in filling out the form. 
In view of the possibility that license applicants would 
still be reluctant to be truthful despite reasonable guar- 
antees of anonymity, a second sample of drivers was se- 
lected and given the forms completely outside the context 
of the motor vehicles bureau. These drivers were polled at 
work, and the forms were handed out by their supervisors. 
The same guarantees of anonymity were in effect as those 
at the examining station. 


The third problem mentioned concerns whether or not 
the driver's actual behavior coincides with his stated opin- 
ion even if the opinion is honest. There is no way of 
evaluating the degree of such coincidence in this study, and 
the reader's interpretation of the findings will depend on 
whether or not he assumes that a driver's behavior is 
consistent with his stated feelings. It is probable that the 
answers given by drivers are reasonably candid, but the 
consistency between a driver's behavior and his reported 
feelings is more questionable. 


The questionnaire was filled out by four groups of In- 
diana drivers numbering more than 3,000 in all. The four 
groups are: 


1. Branch Office Sample: Approximately 1,600 drivers 

who filled out the questionnaire at the time they 
visited the Driver License Branch Ofhce for the pur- 
pose of being re-examined for license renewal. This 
sample includes primarily drivers licensed in Indiana 
for several years. 
License Examiner Sample: Approximately 500 drivers 
who filled out the questionnaire at the time they 
visited the license examiner for an original license 
examination. Many (but not all) of these drivers 
were young, original applicants. 


Delco-Remy Employees: Approximately 550 employ- 
ees of Delco-Remy in Anderson, Ind. The forms 
were filled out on the job 


Delco-Remy Supervisors: Approximately 600 super- 
visors at Delco-Remy in Anderson, Ind. The forms 
were filled out on the job about a month after seeing 
a mock point system hearing staged by representatives 
of the Indiana Bureau of Motor Vehicles in conjunc- 
tion with the Delco-Remy Plant Safety Program. 


The fourth group is of special interest because they wit- 
nessed a demonstration of a mock point system hearing 
staged by Indiana Bureau of Motor Vehicles officials. This 
demonstration included description of point system pro- 
cedures and purposes. 


RESULTS 


Each opinion form from each group was first scored 
in terms of the number correct on the four-item knowledge 
test. Possible scores, of course, include 0, 1, 2, 3, or 4 
correct. It was found that the average score for the Delco- 
Remy employees sample was 2.01 correct, for the license ex- 
aminer sample 1.95 correct, and for the branch office sample 
1.98 correct. These averages do not differ significantly, 
and on the basis of these and other responses, the three 
groups were combined. Evidently the guarantees of ano- 
nymity were such that license applicants felt as free to 
reply as did drivers sampled while at work. The combined 
sample of 2,698 drivers showed an average score of 1.98 
correct.* Table 6-1 shows that 10 per cent of the drivers 
missed all of the questions, 26 per cent had one correct, 
30 per cent had two, 22 per cent had three, and 11 per 
cent answered all correctly. This score spread is in sharp 
contrast to the supervisors who had seen the point system 
demonstration. The supervisor group, of course, had a 
considerably higher average score because of the demon- 
stration and probably because of their above average level 
of competence. 


Number Correct 


> 


Number and 
proportion > 234 
supervisors 391 


Number and 
proportion 272 710 817 598 
combined 
sample 101 263 303 
Supervisor Average = 2.89 
Combined Sample Average 1.98 


99 

Sample Size 

Sample Size 

TABLE 6-1. Score Breakdown on Knowledge Items 
For Two Groups 


Before considering responses to the other questions on 
the form as a function of the score on knowledge ques- 
tions, it will be helpful to consider the general responses 
of all drivers irrespective of knowledge. Table 6-2 shows 
the precentage breakdown of the combined samples’ re 
sponses to each question. The questions are numbered 
in the table to correspond with the number by which they 
were listed in the preceding section. Of the 2,698 drivers 
constituting the combined sample, 63 per cent replied that 
the point system was on the lenient side and 29 per cent 
felt it was on the strict side, virtually all of the drivers 
stated that the point system is fair (only 6 per cent dis 
agree), and about 63 per cent replied that drivers (including 
themselves) are more careful as a result of the point system 
Responses to these questions indicate that most drivers are 
favorably disposed toward the point system. Moreover, 
virtually none of them report that they drive less carefully 


*It is interesting to note that the theoretical mean for four ques 
tions of 50 per cent difficulty is 2.00. 
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Question 


5—Strict—Lenient 6—Fair? 


Much Lenient Strict Much Yes No 
Lenient Strict 


129 501 252 039 -890 061 


No Answer .079 


No Answer .049 


7—Others More Careful? 8—Self More Careful? 


More Same Less More Same Less 


.637 347 .008 .628 355 .005 


No Answer .009 No Answer .012 


TABLE 6-2: Responses of Combined Sample To Four Questions Without Regard to Score on Knowledge Items 


as a result of the point system. Such a finding tends to 
confirm the idea of publicity as a medium through which 
drivers can be influenced. 

The other statement on which there are conflicting view- 
points concerns whether or not publicity aids the cause of 
public acceptance. One way of studying this relationship 
would be to select the opinion forms of drivers with the 
least favorable attitudes toward the point system, and to 
score them in terms of how much they know about the 
point system. The average score for the combined sample 
was slightly less than 2.0 correct, and Table 6-3 shows that 
drivers with the least favorable attitudes toward the point 
system know less than the average driver about the point 
system. In every case the group with favorable attitudes 
had knowledge scores slightly above average, and those 
with unfavorable attitudes were well below average. It is 
tempting to conclude that drivers have unfavorable feelings 
toward the point system because they know less than 
average about it, and, therefore, that the only thing nec- 
essary to make their attitudes more favorable is to increase 
their knowledge through public education. This conclu- 
sion may even be justified in the case of drivers with mildly 
negative attitudes, but in the case of drivers with strongly 
negative attitudes, it is probable that the usual approaches 
through publicity would have little effect. 

Additional information on the attitude-knowledge re- 
lationship may be obtained by studying the Delco-Remy 
supervisor sample. These men were exposed to a mock 
point system hearing and filled out the forms one to two 
months later. Unfortunately, the results must be regarded 
as equivocal because of the difference between the super- 
visor sample and the combined sample. It seems reasonable 
to infer that people who are promoted to supervisors are 
above average in competence, and they might be expected 
to have a more pronounced sense of social responsibility. 
The main difference between the responses of supervisors 
and the combined sample, other than the former's higher 
score on knowledge questions, was that the supervisors 


Question 


5—Strict—Lenient| 6—Fair? 7—Others 8—Self 
More Careful? | More Careful? 


Lenient | Strict Yes | No |More or! Less |More or! Less 
Same Same 


2.09 1.70 11.99 1.79] 1.99 114 | 199 | 1.45 


TABLE 6-3: Score on Knowledge Test For Drivers With 
Divergent Opinions About the Point System 


were less inclined to judge the point system as being 
“much too strict’ or ‘much too lenient.” Their responses 
were more clustered about the neutral point. 


Summary of Findings 

The opinions of more than 3,000 Indiana drivers indi- 
cate that most drivers are favorably disposed toward the 
point system. Their responses indicate a feeling that it is 
fair and that it has caused drivers to be more careful. Rel- 
atively few feel that the program is too strict. Those 
drivers having the most unfavorable feelings about the 
program are in general the most uninformed. 


Discussion of Results 

It is often difficult to know what conclusions can be 
drawn after sampling public opinion. In this study it ap- 
peared that the public is favorably impressed by the point 
system. Other evidence supports this impression because 
the Indiana point system has recently had substantial per- 
sonnel increases, and the program is widening in scope, 
which growth would hardly be likely in the face of public 
opposition. Whether or not the public is actually driving 
more carefully cannot be known; however, in anonymous 
response to that question, they say that they are driving 
more carefully. The findings also indicate that drivers 
with the least favorable attitudes know less about the 
point system. It does not necessarily follow that extremely 
unfavorable attitudes will be changed by publicity, but it 
seems reasonable to suppose that many drivers with mildly 
negative attitudes can be made more acceptant of the system 
by an intensive public information | po..cre All in all, 
the results indicate that publicity could probably help driver 
improvement. 


Conclusions 

The point system can satisfactorily realize its ultimate 
goal—that of selecting drivers most in need of attention 
whether or not it is publicized. Though publicity does 
not affect the inherent operation of the point system, 
some may desire to publicize it on the grounds that it has 
deterring value or on the grounds that public support will 
be generated. The present research indicates a ead 
public reaction to the point system. It is probable that 
publicity of any driver improvement program is desirable 
and would be equally well received, but it may also be the 
case that the point system lends itself to publicity more 
readily by virtue of its utilization of the common concept 


of demerits.@ 
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PERSONALITY CHARACTERISTICS 
AND ATTITUDES OF YOUTHFUL 
ACCIDENT-REPEATING DRIVERS 


by R. C. S. Rommel, Ph.D. 


f Bis invention of the automobile has been a mixed 
blessing. It has been at once a convenience and a 
menace. Each year national loss is incurred in thousands 
of deaths, countless injuries and untold millions in property 
damage. To this loss, the age grouping of 19 and under 
males contribute more than would be its expected share. 
The problem becomes increasingly complex when one con- 
siders that individuals within this age grouping are essen 
tially approaching the peak of their abilities as far as a 
variety of sensory, physical, co-ordinative and psychomotor 
functions are concerned. 

Driving, however, may be considered as a social situa- 
tion. To this situation the individual brings his attitudes 
and subsequently defines the situation in terms of these 
Within this frame of reference personality characteristics 
and attitudes might well be considered as extremely im- 
portant variables entering into accident-producing behavior. 
This study was an effort to isolate those particular per- 
sonality characteristics and attitudes which might serve to 
distinguish between accident-repeating and accident-free 
youths. 


Method 

Two groups of 25 individuals were drawn from various 
high schools in Pennsylvania. The first group was com- 
posed of individuals known to have had two or more traffic 
accidents and were defined as accident-repeaters. The sec- 
ond group was composed of individuals, matched with each 
of the accident-repeating cases with respect to location and 
length of driving time but with an accident-free record. 
The matching technique acted as a partial control over 
geographic conditions such as road and weather variations, 
as well as exposure to accident situations in terms of length 
of driving-time. 

Both groups were administered five sub-scales of the 
Minnesota Multiphasic Personality Inventory, namely the 
Psychopathic Deviate scale (Pd), the Paranoia Scale (Pa), 
the Psychasthenia Scale (Pt), the Schizophrenia Scale (Sc), 
and the Hypomania Scale (MA). A second pretested in- 
ventory was administered. The following items were con- 
tained :: the Driver Attitude Inventory. (Individuals were 
to indicate for each question whether they s/rongly agree, 
agree, undecided, disagree, strongly disagree.) 


Dr. Rommel is associated with the Drexel Institute of Tech 
nology 


I find driving a form of relaxation which I use to 
relieve my tension. 
Driving gives most teen-agers a feeling of being 
grown-up. 
I find it difficult to go slowly when there is an open 
road ahead and the speed limit is 35 m.p.h. 
Most people would rather have a 400 horsepower 
engine in an old car than a low powered engine in 
a newer Car. 
Carelessness causes more accidents than speed. 
When I am upset, driving helps soothe my nerves. 
I feel perfectly confident in my own judgment of how 
fast to go under all conditions. 
I'd rather have an old car with plenty of guts than 
a newer model with less power. 
There is something about being behind the wheel of 
a car that makes one feel bigger. 

10. A good driver doesn’t need the reminder of the all 
too many road warning signs. 

Each question was scored on a basis of five to one points 

for strongly agree through strongly disagree, making a 
possible total of 50 points. 


Analysis of Data 
It was believed that within the total of 257 items of the 

MMPI which were used there might possibly exist a series 
of items which would differentiate between the accident- 
free and accident-repeating groups and which would not 
be apparent in the already established sub-scale divisions 
being used. The following items were found to differen 
tiate between the groups. 

Items on which the accident-repeaters scored 

true and accident-free scored false. 

At times I have very much wanted to leave home. 

At times I have a strong urge to do something harm- 

ful or shocking. 

My conduct is largely controlled by the customs of 

those about me. 

My parents have often objected to the kind of people 

I went around with. 

[ can easily make people afraid of me, and sometimes 

do for the fun of it. 

I easily become impatient with people 
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7. I tend to be on my guard with people who are some- 
what more friendly than I had expected. 
Item on which accident-repeaters scored false 
and accident-free scored true. 

1. I have never been in trouble with the law. 

A new score (NSc) was calculated for each individual 
on the basis of the eight items. Each of the first seven items 
was assigned the value of one point for each response of 
true and the eighth item one point for a response of false. 
The highest possible score was eight points. The scores 
were A all the same fashion as the other inventory 
scores. 

Below is a table showing the mean scores, standard de- 
viations and “'t’’ scores of significance of difference between 
means for the accident-repeating and accident-free groups. 


Scales AF AR AF & AR 
N = 25 mm = 23 # df. = 48 

xX G.« xX G:x “t”’ score 

Al 31.08 3.62 36.80 4.92 4.59** 

NSc 3.56 1.41 5.92 1.26 6.11** 

Pd 58.83 10.20 65.60 7.87 2.57* 

Ma 60.20 9.37 69.76 10.89 3.26** 

Pt 59.00 8.35 63.64 12.75 n.s.d, 

Sc 62.76 10.99 69.28 14.75 n.s.d. 

Pa 55.92 8.35 58.12 9.77 n.s.d. 

+ d.f. = NAF + NAR 2 

. Significant at p < .05 (two-tail test) 

- 


Significant at p < .01 (two-tail test) 
n.s.d. No significant difference 


Having discovered four scales which distinguished be- 
tween the two groups, the next step was to determine the 
strength and direction of the relationship. The product- 
moment coefficient of correlation between a continuous 
variable (scores of the various scales) and a dichotomous 
variable (accident-free and accident-repeater) was calcu- 
lated for this purpose. 


Point Biserial Correlation Coefficients for the Accident-repeaters 
and accident-free on the Al, NSc, Ma and Pd scales 


Groups Scales 


Al NS« Ma Pd 
AF - AR 55** .66** 43** 35%* 


* 
** 


Significant at the p < .05 
Significant at the p < .O1 


Discussion 

Accident-free and accident-repeating youths tend to differ 
in attitudes as measured by the accident inventory. Since 
the attitude inventory was not scalable according to the 
Guttman technique it was assumed that it measured many 
dimensions. Accident-repeating individuals have a tendency 
to score high and accident-free youths have a tendency to 
score low with regard to each or a combination of several 
attitudes considered conducive to unsafe driving behavior. 
These attitudes, as derived from the items of the inventory 
are as follows: 

1. An attitude toward driving as a form of activity 

which relieves psychic tension. Items 1 and 6. 


th 


An attitude toward driving as a form of behavior by 
which youthfulness may be compensated and the role 
of an adult may be assumed. Items 2 and 9. 


3. An attitude toward driving as a form of behavior in 
which a considerable amount of confidence in one’s 
ability may be manifested. Items 7 and 10. 

4. An attitude toward driving which does not take into 
account speed as an element of danger or if consid- 
ered as dangerous, an attitude manifesting desire for 
danger. Items 3 and 5. 

5. An attitude toward driving which places greater em- 
phasis on the power which a vehicle possesses than 
on either its style or utility. Items 4 and 8. 


It was also found that accident-repeating youths tend to 
differ from their accident-free paired cases with respect to 
the hypomania scale and pepereneic deviate scale. The 
means of these scales fell within the range considered 
normal for scores on the MMPI. However, the accident- 
repeaters scored significantly higher than the accident-free. 
It may be assumed then, that accident-repeating youths tend 
to exhibit higher scores than accident-free youths on scales 
which indicate an individual's disregard of social mores 
(pd) (this might be interpreted as open defiance of au- 
thority) and which indicate an individual’s tendency toward 
excessive activity and enthusiasm (MA). 

With regard to the two scales, there was a high positive 
correlation, .80 between scores on each scale for the acct- 
dent-repeating group. It was believed that a combination 
of both these scales might well serve to isolate youths with 
a tendency toward accident-repeating behavior. 

Accident-repeating youths tended to score high with 
reference to the eight items of the NSc while accident-free 
youths tended to score low. It is difficult to determine 
whether or not the items are indicative of personality 
characteristics or attitudes. The items seemingly isolate fac- 
tors in the immediate experience of the individual which 
might lead to accident producing behavior. On the basis 
of the items, it is assumed that individuals who have had 
the following experiences have a tendency to manifest 
accident-producing behavior. 

1. A desire to leave home. 

An urge to do something harmful or shocking. 

A tendency to be influenced by people about them. 

Association with peers to whom parents object. 

A desire to frighten other individuals for the fun of 

it. 

6. A tendency to become readily impatient with people. 

7. A tendency to be somewhat suspicious of over-friendly 
people. 

8. A possibility of having been in trouble with the law. 


Vw & wn 


Since all the scales except the Pd and Ma failed to corre- 
late with one another in either of the groups, the mulkti- 
dimensional character of accident-producing behavior be- 
comes apparent. Individuals possessing a variety of com- 
binations of personality traits and attitudes were known to 
have had accidents. A refined measuring instrument would 
have to take into account all the various dimensions. 

Several potentially valuable dimensions have been un- 
covered which point directly to the existence of certain 
personality and attitude differences between the two types 
of youths. It is believed that a more sensitive measuring 
instrument might be created on the basis of the above 
discovered relationships.@ 
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SOME PERSONAL AND SOCIAL ATTITUDES 
OF HABITUAL TRAFFIC VIOLATORS 


by Harry W. Case, 


Institute of Transportation and Traffic Engineering 


and Roger G. Stewart 


University of California, Los Angeles 


| egg opinion and legal usage have assumed that 
the negligent operator of an automobile or habitual 
trafic violator is a separate social entity who may be 
expected to exhibit a concentric attitudinal matrix toward 
the following: (a) the law, (4) the enforcement agency, 
(¢) concept of self, and (d) factors pertaining to the 
elimination of the condition. Furthermore, it is assumed 
that habitual violators as a group deviate considerably from 
a normal population of drivers in various personal and 
socioeconomic characteristics. 

The philosophy that underlies these views is that traffic 
violations constitute deviate events in a social environment. 
If an individual receives relatively frequent traffic citations, 
then it is generally believed that he must be an ‘‘abnormal’”’ 
or “peculiar” member of society in some respects. There- 
fore, it may be supposed that such individuals, who may 
be defined legally as ‘negligent operators,” tend to con- 
stitute a socially unique group in various personal and 
social traits. 

Proof or disproof as to whether or not negligent opera- 
tors do constitute a socially unique group in attitude orien- 
tation, as well as in other dimensions, is an important 
factor in the successful handling of them by social agencies. 

In order to provide answers to questions in this area, a 
study of negligent operators in Los Angeles was under- 
taken by the Institute of Transportation and Traffic Engi- 
neering, University of California, Los Angeles. The Ve- 
hicle Code of California (3) defines a negligent operator 


as follows: “Any person who has been convicted on four 

1The authors wish to express their appreciation to the following indi 
viduals and agencies for their cooperation dusing various phases of this 
study: Mr. Parks Stillwell, Judge of the Municipal Court of the Los 
Angeles Judicial District; Mr. Paul Mason, Director, and Mr. Fred P 
Williams, Chief of Division of Drivers Licenses, Department of Motor 
Vehicles, State of California; Dr. T. H. Southard and Mr. F. H. Hol 
lander, Numerical Analysis Research, Department of Mathematics, Uni- 
versity of California, Los Angeles. 


Reprinted from Journal of Applied Psychology, Vol. 41, No. 1, 1957. 


Of More Occasions in a consecutive period of 12 months, 
Or six Or more Occasions within a consecutive period of 
24 months, or eight or more occasions within a consecutive 
period of 36 months, of violations of the provisions of the 
Vehicle Code involving the safe operation of vehicles on 
the highway . . . shall be prima facie presumed to be ‘a 
negligent operator of a motor vehicle.’ ” 

Three-hundred individuals who had become negligent 
operators in Los Angeles during 1952-1953, according to 
the Vehicle Code of California, were selected as subjects. 
These individuals were given an informal but carefully 
structured interview subsequent to their most recent arrest 
but prior to their hearing in traffic court. The interviewers 
were two Ph.D. candidates in Psychology attending the 
University of California, Los Angeles, who had had exten- 
sive interviewing experience. From the interview and a 
list of recorded violations of each subject, the interviewers 
obtained data on various personal and socioeconomic factors 
surrounding the violator and his previous violations. 

Some statistical comparisons using chi square were made 
of independent interview reports of the two interviewers. 
These comparisons showed that no significant variations 
occurred between their reports. In a previous paper (2), 
detailed statistics were presented for the entire group of 
300 subjects on several personal and socioeconomic vari- 
ables and on various types of traffic violations. Except for 
the frequencies of traffic violations, the group showed rea- 
sonably normal distributions on all variables. 


Method 

The 300 negligent operators were treated in accordance 
with two experimental designs—100 were used for a study 
of oo to attitude questions and the total of 300 for 
compilation of sociometric data. Within each design, sev- 
eral hypotheses were formulated and tested concerning the 
direction and extent of the relationship between various 
pairs of variables. 
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Selection of Variailes 


From the interview data and previous violation history 
of the subjects, a total of 21 variables was chosen for 
statistical analysis. These variables have been classified as 
personal variables, violation variables and attitude variables. 


Personal variables. \Intormation on seven personal or 
socioeconomic variables was obtained from the interview 
with each operator. These variables were the following: 
(4) age, (6) marital status, (¢) number of dependents, 
(d) national and racial origin, (e@) occupational skill 
level, (f) number of years lived in California, and (g) 
estimated number of miles driven per day. 


Violation variables. Frequencies of violations and cita- 
tions were obtained on nine violation variables from the 
most recent arresting citation and the list of recorded 
violations for the preceding year. First, the frequencies 
were tabulated as (a2) moving violations, (6) nonmoving 
violations, and (c) total violations. Then, the individual 
frequencies of (d) speeding violations, (e) stop-signal 
violations, (f) stop-sign violations, and (g) stop-signal 
plus stop-sign violations were obtained. Finally the number 
of (/) citations involving moving violations, and the (/) 
total number of citations were also determined for each 
subject. The frequency counts for these nine variables con- 
sisted of all recorded violations of the Vehicle Code of 
California committed by the subjects in California during 
their most recent year of driving prior to their hearing in 
trafic court. 


Attitude variables. For the last 100 cases, more detailed 
interview data were obtained, consisting largely of re- 
sponses to several general attitude questions. These atti- 
tude variables were named attitude toward the law, attitude 
toward the police, self-rating as a driver, suggested self- 
improvement as a driver, and reason for pleading “guilty” 
or “not guilty’ in court. Since only two of the 100 cases 
pleaded “not guilty,” this part of the last attitude variable 
was disregarded 


Procedure 


The 300 negligent operators were divided by odd vs. 
even code numbers (numbers assigned in sequence when 
the individuals were interviewed) into two samples of 
150 subjects each, which were called the Alpha and Beta 
samples. The Alpha sample was used solely for testing 
hypotheses and the Beta sample for cross validation. In 
the second design involving the last 100 subjects, the two 
groups were called the Alpha Clinical and Beta Clinical 
samples respectively. 

Data for all variables were recorded in detailed IBM 
cards for each subject. Responses to interview questions 
were classified item by item into meaningful categories by 
two psycholigists before being transferred to IBM cards. 

Considering the Alpha and Beta samples separtely within 
each design, dichotomies were established for all 21 vari- 
ables. Numerical variables were dichotomized nearest 
their median and nonnumerical variables according to ac- 
cepted social or psychological classifications. For the vari- 
ables of attitude toward the law and toward the police, the 
responses were classified as “favorable” or “safevorable.” 
For the remaining three attitude variables, the responses 


were considered as “favorable toward self’ or ‘unfavorable 
toward self.’ All responses were classified independently 
of any knowledge of individual standings in other vari- 
ables. All hypotheses were formulated and tested in terms 
of dichotomized variables. 


Hypotheses 


Hypotheses concerning possible associations between 
variables were formed on the basis of results from studies 
of other traffic violators and various popular and expert 
opinions. Rather than to enumerate all of the 143 hypo- 
theses tested in this investigation, it will be necessary 
simply to indicate the manner in which they were formed 
and the subjects on whom they were tested. 


First experimental design. The data on the personal and 
violation variables for the 300 negligent operators consti- 
tute the first experimental design. Hypotheses were made 
that more violations and citations than the median, as 
opposed to fewer than the median, would be associated 
with the seven personal variables as follows: (a) younger 
age, (b) being unmarried, (¢) fewer dependents, (d@) non- 
white national and racial origin, (e) unskilled occupational 
status, (f) fewer years lived in California, and (g) more 
miles driven per day. From the pairing of these seven 
personal with the nine violation variables, 63 hypotheses 
were formed concerning personal variables and the dis- 
tributions of violations and citations in the Alpha sample 
of 150 cases. 


Second experimental design. Concerning the attitude 
variables for the last 100 cases which fall within the second 
experimental design, the hypotheses were made that the 
personal variables as indicated above would be associated 
with unfavorable attitudes toward the law and the police 
and with favorable attitudes toward self. Regarding the 


Table 1 
Significant Chi-Square Values for Hypothesis of 
Personal and Violation Variables 


Chi-Square Value 
Alpha Beta 


Sample 
(N=150) 


Sample 
Hypothesis (N=150) 
Younger drivers have more speed- 

ing violations than older drivers 

(Supported in Alpha and Beta 

samples ) 


Unmarried drivers have more 

spencing violations than married 

rivers (Supported in Alpha 
sample) 


Nonwhite drivers have more non- 
moving violations than white 
drivers (Supported in Alpha 
sample) 


*Significant at the .01 level. 
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violation variables, it was hypothesized that more violations 
and citations than the median, as opposed to fewer than 
the median, would be associated with the attitude variables 
as just indicated. From the pairing of the five attitude 
variables with the seven personal and the nine violation 
variables, 80 hypothesis were formulated concerning the 
attitude variables of the 50 cases from the Alpha sample 
in the second experimental design. 


All hypothesis were tested using the chi-square test of 
independence for the fourfold tables based on pairs of 
dichotomized variables. The two designs permitted the 
test of 143 hypothesis. 


Results 


First Experimental Design 


For the Alpha sample of 150 cases, using pairs of the 
seven personal with the nine violation variables, the chi- 
square values for only three hypotheses of the 63 hy- 
potheses tested were significant at the .05 level of con- 
fidence. One of these three hypotheses was also supported 
in the cross-validation sample at the .05 level. These 
results are shown in Table 1. 


In each instanse, the direction of the association between 
pairs of variables was the direction expected according to 
the hypothesis. The association between age and number 
of speeding violations on record during the previous year 
was the only significant finding in the two experimental 
designs which was verified by the cross-validation sample. 
This result tends to support some popular views and 
frequently expressed opinions of enforcement authorities 
on speeding habits and arrests of younger drivers. How- 
ever, our findings should not be regarded as proof that 
younger people drive at higher speeds or commit more 
speeding violations than other drivers. Several factors 
such as variations in enforcement practices and individual 
driving exposure may account—in part at least—for this 
finding. 

Concerning the other two hypotheses, the initial signi- 
ficant values of chi square were caused apparently by chance. 

Inasmuch as just one out of the 63 hypotheses was sup- 
ported in both the initial and cross-validation samples, one 
would be unable to predict from the personal variables 
with reasonable accuracy which violators would have had 
more or fewer violations or citations of the classes con- 
sidered during the preceding year than other violators. 
The one exception is that the drivers younger than the 
median age of the sample received citations for more 
speeding violations than the older drivers. 


Second Experimental Design 

For the Alpha Clinical sample of 50 cases, pairing 
each attitude variable with each personal and violation 
variable, the chi-square values for just six hypotheses out 
of the 80 hypotheses tested were significant at the .05 
level of confidence. These results are discussed separately 
for the personal and the violation variables. 


Personal vs. attitude variables. Table 2 shows the two 
instances in which one of the attitude variables was sig- 


nificantly associated with one of the personal variables in 
the Alpha Clinical sample. Neither result was upheld in 
cross validation. 


Table 2 
Significant Chi-Square Values for Hypotheses of 
Personal and Attitude Variables 


Chi-Square Value 


Alpha Beta 

Clinical 

Sample Sample 
Hypothesis (N=50) (N=50) 


Clinical 


Nonwhite drivers have unfavorable 
attitudes toward the police (Re- 
jected in Alpha Clinical sample) 6.16* 


Drivers with fewer dependents 
plead “guilty” for reasons favor- 
able toward self (Rejected in 
Alpha Clinical sample) 5.00* 


*Significant at the .05 level. 


In both instances above, the direction of the frequen 
cies in the fourfold table was reversed to that which had 
been hypothesized. Each hypothesis was, therefore, re 
jected in the Alpha Clinical samples with values of chi 
square well beyond the critical value of 3.84 at the .05 
level. However, since the results were neither supported 
nor rejected in the Beta Clinical sample, no explanation 
is offered concerning the two possible associations. 


Violation vs. attitude variables. Table 3 shows the four 
instances in which one of the attitude variables was sig 
nificantly associated with one of the violation variables in 
the Alpha Clinical sample. In the cross-validation sample, 
none of these results was similarly supported. 


In the first three instances above, the direction of the 
frequencies in the fourfold table was reversed to that 
which had been hypothesized. Most interesting, perhaps, 
are the two comparisons which involve attitude toward 
police. We find that violators with attitudes toward the 
police classified as favorbale tend to have been charged 
with more nonmoving and total violations than the other 
violators. While neither result was supported in the Beta 
Clinical sample, the association of favorable attitudes 
toward the police with more nonmoving violations yielded 
a chi-square value of 3.69, shown in Table 3, which just 
barely falls short of 3.84, the value required for signifi 
cance at .05 level. One possible explanation of these re 
sults is that the favorable attitudes reflect more personal 
experience with the police, even though the additional 
personal experience came through receiving traffic citations. 
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In support of this explanation, it is well known in social 
psychology and related fields that prejudice toward certain 
individuals or minority groups often becomes diminished 
after one has had additional personal experience with 
them or has learned more about them. In the traffic field, 
similar processes may Operate in some individuals to pro- 
duce attitude changes toward the police and other enforce- 
ment officials. 


Table 3 
Chi-Square Value 


Alpha Beta 
Clinical Clinical 
Sample Sample 


Hypothesis (N=50) (N=50) 


Drivers with more nonmoving 
violations have unfavorable at- 
titudes toward the police. (Re- 
jected in Alpha Clinical sample) 


Drivers with more total violations 
have unfavorable attitudes to- 
ward the police (Rejected in 


Alpha Clinical sample) 


Drivers with more total citations 
suggest self-improvement favor- 
able toward self (Rejected in 
Alpha Clinical sample) 
Drivers with more stop-signal 
violations give unfavorable self- 
rating as driver (Supported in 
Alpha Clinical sample) 0.00 


*Significant at the .05 level 


In the other two comparisons shown in Table 3, the 
initial significant values of chi square were caused ap- 
parently by chance 


Discussion and Summary 


The results indicate that the negligent operators do : 
not constitute a homogeneous group with respect to either 
the agen variables or the attitudes expressed toward 


the law, the police, or themselves. The associations be- 
tween the attitudes expressed by interview responses and 
the other variables are not stronger than one would expect 
by chance. The favorableness or unfavorableness of the 
attitudes seems to have no consistent relationship with 
frequencies of violations or citations for the preceding 
year. The results, therefore, fail to su port the common 
belief that drivers who have sabes attitudes toward 


self“ or society become serious traffic violators and that 
such violators have developed unfavorable attitudes toward 
traffic laws, enforcement agencies, or themselves as a 
result of frequent apprehension for traffic violations. 


Of the 143 hypotheses tested in the two experimental 
designs, only one was supported in both the initial and cross- 
validation samples, this one being that subjects younger 
than the median age of the sample had received citations 
for more speeding violations during the year than the 
older individuals. These results, however, should be in- 
terpreted with caution for two reasons. First, the median 
ages for the two samples were about 27.5 and 29.5 years, 
respectively, or a few years beyond the teen-age period 
with which speeding is commonly associated. Second, the 
subjects with records of one or more speeding violations 
represented all age groups of the two samples. One pos- 
sible explanation for the results is that speed laws may 
be enforced more often or more strictly for younger drivers 
than for older ones. In addition, it is conceivable that 
younger individuals have greater driving exposure than 
older ones both in total mileage and in exposure to 


traffic police. 


In conclusion, it appears that the drivers used in this 
study are not different from other drivers in the charac- 
teristics considered, except in the frequency of traffic 
violations on their records. The negligent operators as a 
group appear to be normally functioning members of 
society except that they receive traffic citations for suth- 
cent moving violations in the Los Angeles area to become 
“negligent operators” as defined by the Vehicle Code of 
California. 
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THE MEASUREMENT OF EXPOSURE 
TO MOTOR-VEHICLE ACCIDENTS 


by Alvan D. Battey 


Assistant Director, Statistics Division 
National Safety Council 


Sixteen years ago Sidney ]. Williams, then director of 
the Council's Public Safety Division, wrote an article fos 
the October, 1942 issue of PUBLIC SAFETY magazine, point- 
ing out that vehicle mileage does not adequately measure 
the exposure to motor-vehicle accidents im situations in- 
volving more than one vehicle. Some further consideration 
was given to his proposal for an improved measure, but 
the pressure of added work during the war made it neces- 
sary to defer any detailed investigation. Recently, interest 
in this matter has increased, due in part to observed dif- 
ferences in trends of deaths for different types of accidents. 
From 1941 to 1957 pedestrian deaths dropped 42 per cent, 
while deaths in collisions of motor vehicles increased 8 
per cent, and deaths in noncollision accidents jumped 44 
per cent. On the face of it, the elements of exposure for 
these three classes of accidents are considerably different, 
yet the death rate calculated from vehicle miles reflects no 
distinction. 

This article is, first of all, a restatement of the points 
Mr. Williams made in 1942. The proposal is given in greater 
detail, but not in essentially different form. The reader 
will quickly note that the rate-index suggested is still based 
on a simplified view of the complex traffic situation. The 
question is not whether the proposed change provides a 
“perfect” measure, but whether it is a substantial improve- 
ment over the present mileage rate. 


N THE calculation of motor-vehicle death rates, three 
rough measures of exposure to the hazard have com- 

monly been used: population, motor vehicles, and motor- 
vehicle mileage. The resulting rates have usually been 
stated as deaths per 100,000 population, per 10,000 motor 
vehicles, and per 100,000,000 vehicle miles. 

Most people interested in accident prevention have for 
years been in agreement regarding the failure of these rates 
to reflect the underlying relationships between variations in 
deaths from year to year and variations in the amount of 
exposure to the hazard. The rate based on population takes 
into account the number of people exposed, but not the 


number of motor vehicles or the number of miles they are 
driven. The rates based on vehicles or vehicle miles take 
into account the volume of travel, but do not reflect the 
number of people exposed. It has been felt that some 
combination of exposure factors should be used as the basis 
for rates, but no method of combining the various exposure 
factors—people and vehicles or vehicle miles—has been in 
general use. 

It is the purpose of this article to discuss in some detail 
the nature of the exposure to the four principal classes of 
motor-vehicle accidents, and to put forward tor considera- 
tion a method of measuring accident experience which gives 
a more adequate statement of what has happened than the 
rates mentioned above. 

The four principal classes of accidents, which will be 
considered separately, are these 


1. Collision with pedestrian. 


2. Collision between motor vehicles 


2 


3. Noncollision accident, and fixed object collision. 
These types are combined because of the frequently 
encountered difficulty in mass statistics in distin- 
guishing correctly between a collision with a fixed 
object on or immediately adjacent to the roadway 
or shoulder, and a collision with a fixed object 
after the vehicle has run off the road. 

All other types. 
Collisions between motor vehicles and railroad 
trains might be considered as a separate class be- 
cause different exposure factors are present. How 
ever, these accidents have accounted for less than 
five per cent of the deaths in recent years, and even 
smaller proportions of the injuries and property 
damage cases. The results of the procedure dis- 
cussed below would be changed only slightly if 
collisions with railroad trains were considered sep 
arately. 
Exposure factors affecting the first three classes of acct 
dents differ a great deal, and should be considered sep- 
arately. 
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might might might might might might might 
collide collide collide collide collide collide collide 
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Car 2 
3 3 
4 4 4 
5 5 5 5 
6 6 6 6 6 
7 7 7 7 7 7 
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Exposure to Collision with Pedestrians 


Exposure to pedestrian accidents is a combination of the 
number of people and the number of vehicles or vehicle- 
miles. Unfortunately, there is no way of combining people 
and vehicles or miles into a single exposure unit, so for 
a rate for a single year it is necessary to use either popu- 
lation or vehicles (or miles). For rates for several years, 
however, there is a straightforward method of combining 
the two factors so that the trend of total exposure will be 
indicated, and the rates will reflect the po amt of this 
combined trend, It is proposed that the population for 
the different years shall be converted to index numbers, 
with the base year stated as 1.00; and that the vehicle miles 
in each year shall be multiplied by the population index. 
In this way, rates which otherwise would be only mileage 
rates are modified to the extent that population changes, 
and the trend of the rates—which is the important thing 

will reflect the changes in deaths or accidents resulting 
from changes in both vehicle miles and population. 


Exposure to Collisions Between Motor Vehicles 


Exposure to collisions between motor vehicles is more 
dificult to measure. It may be considered as a function 
of the number of vehicles or vehicle-miles, but the trend 
of exposure from year to year is considerably different from 
the trend of vehicles or miles. Consider this situation: Four 
cars are approaching an intersection, one from each direc 
tion. There is the possibility that car 1 will collide with 
car 2, car 3 or car 4; or that car 2 will collide with car 3 
or car 4; or that car 3 will collide with car 4—a total of 
6 possibilities of collision among the 4 cars. Now double 
the number of cars, two from each direction, and count 
the number of possibilities of collision, including rear-end: 


Adding, the possibilities of collisions between vehicles 
in this situation total 28. Thus, when the number of 
vehicles is doubled, from 4 to 8, the number of collision 
possibilities—that is, the exposure to such accidents—in- 
creases from 6 to 28, or more than 4 times. 


Substantially the same situation exists in the roadway 
between intersections. If cars 1 and 2 are traveling in 
one direction and cars 3 and 4 are traveling in the op- 
posite direction, car 1 might collide with car 3 or car 4, 
and car 2 might do the same. In addition, there is the 


possibility of a rear-end collision between cars 1 and 2 
and between cars 3 and 4. This is a total of 6 collision 
possibilities. Now, if the number of cars is doubled, 4 
traveling in each direction, there is the possibility of each 
of the cars traveling in one direction colliding with any 
of the 4 approaching cars, or a total of 16 possibilities. 
In addition, there is the possibility of a rear-end collision 
between each car and the car ahead of it, or 6 possibilities 
of such collisions among the 8 cars. Thus, there is a total 
of 22 possibilities of collision for the 8 cars, compared 
to 6 possibilities for the 4 cars. It is also conceivable 
that the fourth car of the group traveling in each direc- 
tion might have a rear-end alison with the second or 
first car in the group if it tried to pass the string but was 
forced back into line by approaching vehicles. However, 
this is a circumstance not uniformly present, and therefore 
should be considered separately. 


Summarizing, at intersections when the number of ve- 
hicles was increased from 4 to 8 the number of collision 
possibilities rose from 6 to 28, or more than 4 times as 
much; between intersections, increasing the vehicles from 
4 to 8 increased collision possibilities from 6 to 22—almost 
a 4-times increase. It will be noted that these increases 
are about the same as the increase in the square of the 
number of vehicles—thus, the square of 4 is 16, of 8 is 
64, and 64 is 4 times 16. A short way of stating the change 
in collision possibilities noted above is this: For accidents 
involving collisions of motor vehicles, collision possibilities 

Of exposure—vary approximately as the square of the 
number of vehicles. 


Finally, it can be stated that exposure can be measured 
in terms of vehicle miles as readily as in terms of vehicles, 
for the trends of vehicles and of miles has been almost 
the same in recent years. This is shown by the fact that 
during the last 6 years the average number of miles per 
vehicle has varied only between 9,608 and 9,674 i 
than 1 per cent. Even if the series is carried back to 1946, 
the maximum difference between any two years in miles 
per vehicle is less than 5 per cent, which is not important 
in choosing -between miles and vehicles as the better base 
for measuring exposure. 

This discussion of exposure in terms of possibilities of 


collision implies that all traffic is on two-lane roads or 
streets. For rural travel, this is substantially true; in 1956 
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close to 90 per cent of rural vehicle miles was on two-lane 
highways. In cities, two lanes open for traffic is the typical 
situation, the remainder of the street width being occupied 
by parked cars. However, each year brings an increase in 
the mileage of four-lane undivided roads, divided roads, 
and limited access roads. In another decade, travel on 
such roads will be an appreciably larger portion of the 
total than at present. For four-lane oh particularly 
divided roads, the possibility of collisions between vehicles 
is limited chiefly to rear-end collisions, and therefore the 
variations in exposure from year to year will tend to ap- 
proach the variations in vehicle miles rather than vehicle 
miles squared. 


As travel on such roads becomes an important part of 
the total, will it be necessary to change the method of 
figuring the exposure to allow for the smaller number of 
possibilities of collision per unit amount of travel on these 
roads? There is a good reason for not doing so. One 
inducement for the spending of the large amounts of 
money necessary to build these highways is the reduction 
in the number of accidents, per unit amount of travel, 
which experience has shown they will accomplish. If the 
method of calculating the amount of exposure is changed 
to match the change in travel from two-lane highways to 
the wider roads, it might produce rates that showed little 
if any decrease from year to year, thus concealing the 
benefits obtained from the construction of the better roads. 


It is recommended that the method of calculating ex- 
posure——that is, squaring the vehicle mileage—be retained, 
regardless of the amount of travel on the wider highways 


Exposure to these accidents is best represented by vehicle 
mileage. Differences between roads in the possibility of 
an accident not related to travel mileage do exist—such as 
road surface and maintenance, fixed objects adjacent to 
the roadway, driver inattention sometimes induced by long 
stretches of superhighways—but these factors cannot be 
converted to numerical measures of hazards. 


Exposure to Other Types of Accidents 


It was pointed out above that collisions of motor vehicles 
and railroad trains could be treated as a separate class of 
accidents, for exposure is a function of both vehicle mileage 
and train mileage. If these accidents were more frequent, 
the additional calculations required would be made, but 
as deaths are less than 5 per cent of the motor-vehicle 
fatality total, injuries less than 1 per cent, and property 
damage accidents even fewer, it is recommended that no 
further complications of method be introduced. Exposure, 
then, will be represented by vehicle miles. 


The remaining types of accidents in this group—colli 
sions with bicycles, street cars, and animal-drawn vehicles 
or animals, produce even fewer deaths; and vehicle mileage, 
therefore, is used as the measure of exposure 


Computing Rates 


Rates may readily be pry, iene as indicated above, for 
c 


each of the four classes of deaths or accidents. Also, the 
rates for noncollision and fixed objects and for “other’’ 
may be added together, for both of them are based on 


vehicle miles. Rates for pedestrians and for collisions of 
motor vehicles cannot be added, for they have different 
bases. It is not possible, therefore, to obtain a single rate 
which includes all classes of deaths or accidents. 


It is proposed that the rates computed for the four 
classes of deaths or accidents be used as the best indicators 
of trend from year to year in the four parts of the motor- 
vehicle accident problem, and that primary emphasis be 
given to these trends. As a substitute for an all-death or 
all-accident rate, compute a series of index numbers that 
will show the amount of change over the years in the four 
classes of accidents, combined. The procedure will be as 
follows 


1. Select a base year, for which the index number will 
be 100. This need not be the earliest year for which 
information is available, for index numbers can rise 
above 100 as well as fall below it. The base year 
can be a year with some special characteristic, such as 
1946—the first year after the disruptions of highway 
travel due to World War IL. 


With this year as the base, compute index numbers 
trom the annual rates for each of the four classes 
of deaths or accidents by dividing the rates for other 
years by the rate in the base year, and multiplying 
by 100 


Compute the per cent distribution among the four 
classes of deaths or accidents in the base year. (These 
percentages will serve as weights for combining the 
index numbers for the four classes. ) 


Multiply the index numbers for each class by the 
percentage obtained in step 3 


Add these products for the four classes in each year, 
and divide the sum by 100. The resulting figures 
are the index numbers which summarize the changes 
that occurred in the rates for the four classes of 
deaths or accidents 





Example 


Collision Collision Noncollision 
with with other and collision 
Pedestrian Motor Vehicle with Fixed Object Other 


U.S. Death Rates 


1.0 5.2 
Index Numbers 


100 LOU L100 

46 44 92 

1947 Per cent Distribution of Deaths 
aad 


4 C 40% 40% 


1957 Indexes Multiplied by Percentages 
1,152 1,320 > 760 





The sum of the four products is 5,576. Dividing by 
100 gives an index of 56, which means that deaths de 
creased 44 per cent relative to the trends of exposure 





March, 1959 








RESEARCH REVIEW 





Urban and Rural Exposure 


All available vehicle mileage figures are estimates, based 
on gasoline consumption. The national estimates, made by 
the U.S. Bureau of Public Roads, are believed to have a 
high degree of reliability, and certainly are consistent in 
the year-to-year trend. 


These national totals are divided into estimates for urban 
streets and rural roads. It is possible, therefore, to calcu- 
late national rates, urban and rural, and it is recommended 
that this be done for death trends have been considerably 
different in the two areas. 


State estimates of vehicle miles are made by the Na 
tional Safety Council from Bureau of Public Roads figures 
on highway use of gasoline, using the national average of 
vehicle miles pet gallon. The chance of error in a par- 
ticular state estimate is appreciable because the national 
miles-per-gallon figure is used. However, the trend from 
year to year of vehicle miles in that state contains no more 
error than exists in the data on gasoline consumption. 
As it is the trends of the death and accident rates rather 
than their size that are of primary anportenct, the mileage 
estimates are considered satisfactory for the purpose. 


Injuries and Property Damage Accidents 


Having established a method for determining the ex- 
posure to motor-vehicle accidents, and indicated how it 
would apply to the national death record, it would be of 
great interest to calculate and analyze the trends of rates 
for injuries and property damage accidents. Unfortunately, 
available records do not cover all cases, and the degree of 
completeness varies from year to year. Important reasons 


for variations in the completeness of record files are: 


For injuries 

1. Slight injuries (small abrasions, for example) may 
not seem like “‘injuries’’ to many trafhc officers, who 
all too frequently must observe and report multiple 
fractures, extensive lacerations or copious bleeding. 
Conscientious officers, who might be called ‘‘record- 
minded,’ probably will report the minor injuries 
almost as completely as the major ones, but it is 
doubtful if this is common practice. 


If a driver is injured in a fixed object or noncollision 
accident, he may consider it his own business and not 
report it. In contrast, if his car collides with another 
car he may claim an injury even though uninjured 
in order to get a “nuisance claim’’ settlement from the 
other driver's insurance company. It will be noted 
that these factors would affect in opposite directions 
the rates for the two classes of accidents, spreading 
them farther apart as the degree of incompleteness 
or dishonesty increases. 


' property damage accidents 

State laws require reporting of property damage 
accidents only if the apparent amount of damage 
exceeds a stated minimum amount. As this amount 
varies from state to state, it is not possible to make 
comparisons between all states. Also, legislatures 


occasionally change the minimum, which results in 
discontinuity in the series of annual totals. As the 
trend of accident rates is more important than the 
size of the rates, this difficulty is of great significance. 


Same as 2. above, but the driver's dishonesty may 
take the form of exaggerating the damage incurred 
or including unrepaired damage from an earlier 
accident. If a driver carries physical damage insur- 
ance on his car, he probably will report all fixed 
object or noncollision accident property damage cases 
in which the damage exceeds the minimum specified 
in the policy. Thus, the incompleteness of reporting 
such cases probably varies from year to year partly 
due to variations in the proportion of vehicles cov- 
ered by this type of insurance. 


These are illustrations of the reasons for incomplete 
reporting of injuries and property damage accidents. Per- 
sons experienced in accident investigation work probably 
can give many other reasons which vary in importance from 
year to year. 


It is not possible, then, to make estimates of injuries 
and property damage accidents which will reflect year-to- 
year trends. The estimates made by the National Safety 
Council are based on relatively constant ratios of injuries 
and property damage accidents to deaths, so the estimates 
change in about the same degree as the annual death totals 
change. The Council's purpose in making the estimates is 
only to indicate the probable size of the disabling injury 
and accident totals. The estimates cannot indicate the 
trends of these accidents from year to year, because trend 
information is not available for use in making the estimates. 


It is a matter of considerable interest, however, to note 
how much the injuries and property damage accidents 
might increase in the next few years if their trend is the 
same as the trend in exposure, for most of the costs come 
from these accidents. By 1976, according to the U.S. Bu- 
reau of Public Roads, vehicle mileage will have increased 
to 1,200 billion, or 85 per cent more than the 1957 total 
of 650 billion; population, according to the U.S. Census 
Bureau, will rise about 30 per cent. According to the 
method of determining exposure discussed above, the in- 
creases in injuries and property damage accidents, by type 
of accident, would be: 


Pedestrians + 140% 


Collisions of motor vehicles -+ 240% 


All other types t 85% 


Even though the relative frequency of the three divisions 
of accidents today cannot be stated, it is clear that the 
overall change in injuries and property damage accidents 
which these figures indicate is considerably more than a 
doubling of the totals by 1976. This is a challenge that 
no one interested in accident prevention can afford to 
ignore, 
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RESEARCH 


Annual 


ELOW is a list of research projects of which the Na- 

tional Safety Council has knowledge. Some of these 
projects are still in the process of completion, some have 
been already completed, and some have been recently 
published. 

Each project has been classified by a library classification 
number, used by the Bureau of Highway Traffic at the Yale 
University. Each number is a subdivision of a principal 
heading. The headings are as follows: 

000 General 

100 Road Users 

200 Vehicles 

300 Fixed Facilities 

400 Traffic Characteristics 

and Controls 

500 Law 

600 Education 

700 Administration 

800 Economic and Sociological 

Aspects 

900 Planning 

The title is in quotes, previous publication journals and 
dates are indicated when known, the name and address 
of the institution where the research is being conducted 
follows, with the name of the principal investigator. Co- 
Operating or sponsoring agencies are also mentioned when 
known. Short summaries of many of these projects are 
available, but more complete information can be obtained 
from the institute or individual doing the research 

New reports of research will be abstracted and pre 
sented in this journal in the earliest possible edition. Each 
year the March issue will contain a revised listing similar 
to the one below of all research projects that have been 
received during the preceding year. 

In-Process: 

010 “Dictionary of Highway Traffic’. 
The Traffic Institute, Northwestern Univ., 1804 
Hinman Ave., Evanston, Ill, W. R. Stebbins, Jr., 
Proj. Mgr., J. S. Baker, Director. Jan.58. In-Proc. 


PROJECTS 


Listing 


101 ‘Survey of the Personal Characteristics and Atti- 

tudes of Drivers with Records of Repeated Acci- 
dents and/or Traffic Law Violations, and of 
Drivers Having Accident-Free and Conviction-Free 
Records’’- 
Highway Safety Branch, Ontario Dept. of Trans 
port, Parliament Bldgs., Toronto 2, Ontario, Can- 
ada, W. N. Heaslip, L. Hodgson, R. Norfolk, 
Safety Research Officers; P. J. Griffin, Sociologist, 
U. of Toronto. Apr.58. In-Proc. 


“Feasibility Study for Construction of a High 
Fidelity Driving Simulator’’ 

Full Scale Division, Cornell Aeronautical Lab., 
4455 Genessee St., Buffalo, N. Y.. W. Milliken, 
Head. Mar.58. Contemplated. 

““Human Factors in Traffic Accidents”’ 

Div. of Mental Health, Dept. of Health, Honolulu, 
Hawaii, R. A. Spicer, Psychologist, Jan.58. In-Proc. 


Personal and Interpersonal Factors in Motor Ve 
hicle Accidents” 
American Journal of Psychiatry, Vol. 113, No. 12, 
June 57. U. of Colotado Medical Center, 4200 
E. Ninth Ave., Denver 20, J. J. Conger, et. al. 
Continuing. Comm. on Accidental Trauma, Armed 
Forces Epidemiological Board. 


“Human Factors of Space Flight” 

Space Biology Branch, Aero Medical Field Lab., 
Holloman, AFB, New Mexico, D. P. Parks, Capt., 
USAF, Task Scientist. 50. Continuing. 


‘Automobile Crash Injury Research” 

Inst. of Transportation & Traffic Engrg., Univ. of 
Calif., Los Angeles 24, J. H. Mathewson, Asst 
Dir. Sep.49. Continuing. 


“Ejection and Automobile Fatalities” 

Public Health Reports, U.S. Public Health Service, 
Washington, D. C., Vol. 73, No. 5, May 58 
Highway Research Abstracts, Oct.58, Vol. 28, No. 9. 
Automotive Crash Injury Research, Cornell U. Med- 
ical College, New York 21, B. Tourin. Continuing 
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“Rules and Regulations Pertaining to Railroads 
and Express Companies Operating in the State of 
C ‘olorado” 


Transportation Dept., Colo. Public Utilities Comm., 
State Office Bldg., Denver, J. L. McNeill, Engr. 
Mar.58. In-Proc. 


"Design for Living’—Uniform Traffic Signs and 
Signals” 

National Federation of Business & Professional 
Women's Clubs, Inc., 2012 Massachusetts Ave., 
N.W., Washington, D. C., L. Northcott, Research 
Dir. June 58. In-Proc. 


“Study of the Change in Skid Resistance.of Various 
Types of Pavement Surfaces Induced by Wear and 
Polish Under Traffic’ 

California Div. of Hwys., 5900 Folsom Blvd., 
Sacramento 19, F. N. Hveem, Materials & Research 
Engr.; E. Zube, Supervising M&R Engr. Continu- 
ing, 52. 

“California Type Skid Resistance Tester for Field 
and Laboratory Use’’—-Hveem, Zube, J. B. Skog. 
Sep.58. 

“Skid Resistant Pavements in Virginia’’-- 

Virginia Council of Hwy. Investigation & Research, 
Box 3817 University Station, Charlottesville, F. P. 
Nichols, Jr.; J. H. Dillard; R. L. Alwood; T. E. 
Shelburne, Dir. of Research. Jun.57. Continuing, 52. 


“The AASHO Tests”’ 

“Progress Report for 1955-56," Highway Research 
Board, 36th Annual Mtg., Jan.57. Highway Re- 
search Abstracts, Vol. 27, No. 5, May 57. Bureau 
of Public ‘Roads, Dept. of Defense, Ill. Div. of 
Hwys., Amer. Mfrs. Assn., Amer. Petroleum Inst.; 
Highway Research Board: W. B. Kendrick, Proj. 
Dir.; W. N. Carey, Jr., Chief Engr. for Research; 
J. Schmidt, Chief, Public Infor. Continuing, 51. 
“Highway Transportation Problems: Organization 
and Evaluation” 

Trafic Quarterly, Jan.57. Eno Foundation for 
Highway Traffic Control, Inc., Saugatuck, Conn. 
Trafhc Safety & Highway Improvement Dept., 
Ford Motor Co., Dearborn, Mich., F. N. Platt, 
Manager. Jan.57. In-Proc. 


“Operations Analysis of Traffic Safety (Part 1—A 
Classification of Traffic Situations )"’ 


International Road Safety and Traffic Review, Vol. 
VI, No. 2, Spring, 1958, World Touring & Auto- 
mobile Organization, 32, Chesham Place, London, 
W.W.1, England. Traffic Safety & Highway Im- 
provement Dept., Ford Motor Co., Dearborn, 
Mich., F. N. Platt, Manager. Mar.58. In-Proc. 


“Periodic Speed Studies” 

Joint Highway Research Project, Purdue Univ., 
Lafayette, Ind., C. Pinnell, Graduate Asst.; H. L. 
Michael, Asst. Dir. Continuing, 1941. “JHRP Re- 
port No. 33, Dec.57: Traffic Speed Report No. 
62." “JHRP Report No. 24, 1958." 


413.2 


“Traffic Flow in Tunnels’ — 

Project & Planning Div., The Port of N. Y. Au- 
thority, New York, N. Y., L. C. Edie, Chief; R. S. 
Foote, Research Analyst. Feb.56. In-Proc. High- 
way Research Abstracts, Vol. 27, Dec.57. 


“One-Way Street Routings on State Highways in 
Oregon Cities’’ 

Trafic Engrg. Div., Oregon State Hwy. Dept., 
F. B. Crandall, Traffic Engr.; J. A. Head, Asst. 
Traffic Eng. Jun.56. In-Proc. 


“The Effect on Speed of Intersectional Illumina- 
tion’ — 

Joint Hwy. Research Project, School of Civil Engrg., 
Purdue U., Lafayette, Ind., L. D. Powers, Grad. 
Asst. Feb.59. In-Proc. MSCE Thesis. 


“Boston Traffic Accident Survey’’— 
Massachusetts Safety Council, 31 State St., Boston 
9, B. Campbell, Mgr. Oct.56. In-Proc. 


“Case Studies of Trafhc Accidents—An Inquiry 
into the Possibilities of Intensive Investigation as 
a Source of Basic Information on Nature and 
Causes of Traffic Accidents” — 

The Traffic Institute, Northwestern U., 1804 Hin- 
man Ave., Evanston, Ill., J. S. Baker, Dir. Jan.58. 


“Effect of Access Control on Accident Experience” 
Highway Safety Study, U.S. Dept. of Commerce, 
Bureau of Public Roads, Wash. 25, C. W. Prisk, 
Dir. 51. Continuing. 


‘Motor Vehicle Accidents: First Quarter 1958” 

Trafhc Engineering Div., The Port of N. Y. Au- 
thority, 111 Eighth Ave., New York, L. E. Bender, 
Chief; E. Cantilli, Trafic Engr. Jun.58. Continuing. 


““Speed-Accident Phase, Highway Safety Study”’- 
Highway Safety Study, Bureau of Public Roads, 
Washington 25, D. C., C. W. Prisk, Dir. July 57. 
In-Proc. 


“An Evaluation of the Purposes of Motor Vehicle 
License Plates’’- 

Dept. of Civil Engrg., Univ. of Illinois, Urbana, 
D. Karmeier, Research Assoc, in Trafhc Engrg. 
Aug.58. Continuing. 


“Effectiveness of the Auto Trainer’’ 

Driver Education, Amer. Automobile Assn., Wash- 
ington, D. C., E. Allgaier. Sep.56, Research Rpt. 
No. 62, 65, 72. Part IV, In-Proc. 


“Rehabilitation of Traffic Violators Through Re 
medial Training” 

Safety Education Institute, Teachers College, Co- 
lumbia U., 525 W. 120 St., New York 27, J. J. 
Beamish, Research Asst. Feb.58. In-Proc. 


“The Improvement of Written Driver License Ex- 
aminations Through Test Analysis’’—Institute of 
Government, U. of North Carolina, Chapel Hill, 
B. J. Campbell, Asst. Dir. Jan.57. In-Proc. 
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“Effect of Group Discussion or Traffic School on 
Trafic Accidents and Violations in Adolescents” 
Acc. Prevention Program, Public Health Service, 
U.S. Dept. of Health, Educ. & Welfare, Washing- 
ton 25, D. C., B. H. Fox, Chief. 58. In-Proc. 


“Effectiveness of Driver Education in Accident 
Prevention’ ’— 

Dept. of Public Relations & Safety Educ., South 
Carolina State Hwy. Dept., Columbia, J. A. Rut- 
ledge, Dir. Jul.57. In-Proc. 


“The Design of a Selection Instrument to Predict 
Success in Various Jobs in the Motor Vehicle 
Dept.’ 


Institute of Government, U. of North Carolina, 


Chapel Hill, B. J. Campbell, Asst. Dir. 57. In-Proc. 


“Economic Cost of Motor-Vehicle Accidents’’ 
Highway Research Abstracts, Vol. 27, No. 11, Dec. 
57. Div. of Trafhc Operations, Bureau of Public 
Roads, Washington 25, D. C., R. Dunman, Trans- 
portation Economist. Continuing, 56. 


Completed: 


060 


“The Story of Roads’’ 
Highway Trafhc Dept., Esso Standard Oil Co., 15 
W. 51 St., New York 19. 57. 


“An Analysis of One-Car Accidents” 

Engineering Experiment Station, Ohio State Uni- 
versity, Columbus, R. W. Bletzacker and T. G. 
Brittenham, Research Assoc. Thesis. No publica- 
tion, Jan.58. 


“Driver Characteristics and Speed Performance Re- 
lated to the Facility” 

Bureau of Highway Traffic, Yale Univ., New 
Haven, Conn., D. E. Cleveland, Research Assoc. 
Jan.58. 


“Visual Screening of Applicants for Illinois 
Driver's Licenses” 

Psychological Abstracts, Vol. 31, No. 2, 
Secy. Carpentier’s Office, State of III. 


Apr.57. 


“Comparison of Group Paper-and-Pencil Tests 
With Certain Psychophysical Tests for Measuring 
Driving Aptitude of Army Personnel’ 

The Journal of Applied Psychology, Vol. 39, No 
5, 1955. Driving Research Laboratory, Iowa State 
College, Ames, A. R. Lauer, Dir. 


“Development of a Criterion for Driving Perform- 
ance 

Highway Research Abstracts, Vol. 26, No. 11, 
Dec.56. Driving Research Laboratory, lowa State 
College, Ames, A. R. Lauer, Dir.; V. W. Suhr, 
Research Asst. 


“Driver Opinion on How We Can Reduce Acci- 
dents”’ 


Driving Research Laboratory, Iowa State College, 
Ames, A. R. Lauer, Dir. Jan.58 


LOL.O2 


“Effect of Driving With One Hand Off the 
Wheel’’- 

Driving Research Laboratory, Iowa State College, 
Ames, A. R. Lauer, Dir.; V. W. Suhr, Research 
Asst. 

“The Effect of Rest Pauses and Refreshment on 
Driving Efficiency” 

Driving Research Laboratory, lowa State College, 
Ames, A. R. Lauer, Dir.; V. W. Suhr, Research 
Asst. Feb.58. 


“The Iowa State College Driver Reaction Inven- 
tory (Rogers-Lauer Scale)” 

Driving Research Laboratory, Iowa State College, 
Ames, A. R. Lauer, Dir.; Rogers. 


“The Application of Statistical Control Methods 
for the Reduction and Control of Industrial Acci- 
dents (Vol. II)” 

Dunlap and Assoc., Inc., 429 Atlantic St., Stam- 
ford, Conn., S. B. Littauer and T. S. Irby, Research 
Staff. 1955. 

‘An Outline for a New Approach to the Problem 
of Highway Accidents” 

U. S. Naval Hospital, Philadelphia, Pa., F. L. Mc- 
Guire. Apr.57. 

‘Psychological Comparison of Automobile Drivers 
Accident- and Violation-Free vs. Accident-Viola- 
tion-Incurring Drivers’’ 

U. S. Naval Hospital, Philadelphia, Pa., F. L. Mc- 
Guire. Apr.57. 

‘The Safe-Driver Inventory” 

U. S. Naval Hospital, Philadelphia, Pa., F. L. Mc- 
Guire. Apr.57. 

‘Accidents and the Human Factor” 

Cornell University, Ithaca, New York, A. McLean. 
Apr.57. 

Traffic Safety Communications and Drivers’ Mo- 
tivations”’ 

Opinion Research Corp., Princeton, N. J.; H. W. 
Wolpert, Survey Dir. ATA Foundation, Inc., 
Washington, D. C.; H. Liebschultz, Asst. to the 
Chairman, Jan.58. 


“Driving Efficiency Over a Six-Hour Period by 
Simulated Driving Performance” 

Driving Research Laboratory, Iowa State College, 
Ames, V. W. Suhr, Research Asst. 56. 


“Effect of a Refreshment Pause as Used in an 
Adaptation of Simulated Laboratory Driving to 
Actual Road Driving” 

Driving Research Laboratory, Iowa State College, 
Ames, V. W. Suhr, Research Asst.; A. R. Lauer, 
Dir. Apr.58 


Car-Driving Consistency and Measure of Per 
sonality’ 

Psychological Abstracts, Vol. 31, No. 2, 
P. Venables 

Driver Behavior and Accidents’ 

Russell Sage College, Albany, N. Y., J. K. Boek 
Nov.56 


Apr.57 
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“Safety Records of Older Drivers Called the 
Best’’— 

Automotive News, 2666 Penobscot Bldg., Detroit, 
Mich., Vol. 33, No. 3671, Sept.58. 

Highway Research Abstracts, Oct.58, Vol. 28, No. 
9. 
“The Aging Driver,” Natl. Assn. of Automotive 
Mutual Ins. Cos. 


“Fatigue and Falling Asleep at the Wheel’’- 

Road Abstracts, Vol. 24, No. 10, p. 237, Oct.57. 
Zentralblatt fur Verkehrs-Medizin, Gilderverlag 
Hans-Gebhard Dobler, Postfach 28, Alfeld-Leine, 
Germany, 1955, 1 (1), 19-30. O. Prokop and L. 
Prokop. 


“Review of Fatigue Research’’- 
Driving Research Laboratory, Iowa State College, 
Ames, V. W. Suhr, Research Asst. June 57. 


“Are You Fit to Drive’’— 

Comm. on Medical Aspects of Auto Injuries and 
Deaths, Amer. Medical Assn.; Center for Safety 
Education, Div. of Gen. Education, New York U., 
New York 3, W. A. Cutter, Dir. 58. 


“The Medical Aspects of Motor Vehicle Accident 
Prevention’ — 

Annals of Internal Medicine, Vol. 48, No. 2, 
Feb.58. H. Brandaleone, 116 E. 63 St., New 
York 21; and G. J. Friedman. 


“Some Personal and Social Attitudes of Habitual 
Traffic Violators” 
]. of Appl. Psychol., Vol. 41, No. 1, 1957. Inst. 


of Transportation & Trafhc Engrg., Univ. of Calif., 
Los Angeles 24, H. W. Case and R. G. Stewart. 


‘Recommendations for Medical Standards for Mo- 
tor Vehicle Drivers’’"— 

Comm. on Standards for Motor Vehicle Drivers, 
Industrial Medical Assn., H. Brandaleone, Chrmn., 
116 E. 63 St., New York 21. 


‘Summary of Human Engineering Research Data 
and Principles Related to Highway Design and 
Trafic Engineering Problems” 

Highway and Safety Research, Amer. Inst. for Re- 
search, Pittsburgh, Pa., T. W. Forbes and M. S. 
Katz, Program Directors. Apr.57. 


“Biomechanics in Crash Mortality” 
Dept. of Orthopedic Surgery, New York U., 115 
E. 61 St., New York, C. M. Gratz. 


Drivers’ GSR’s in Traffic’ 

Perceptual and Motor Skills, 1957, 7, 305-315. 
Southern Universities Press. Inst. of Transporta- 
tion and Trafic Exyrg., U. of Calif., Los Angeles, 
S. Hulbert. Nov.57. 


“Psychological Factors in Highway Traffic and 
Trafhe Control’’ 

Police, Mat.-Apt.57; Copyright, Chas. C. Thomas, 
Publisher. Driving Research Laboratory, Iowa State 
College, Ames, A. R. Lauer, Dir. 
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“I. Human Body Size and Capabilities in the De- 
sign and Operation of Vehicular Equipment’’— 
Highway Transport Safety Project, Harvard School 
of Public Health, One Shattuck St., Boston 15, 
Mass., R. A. McFarland, Dir.; A. Damon, J. W. 
Duolap, Jr., W. A. Hall, A. L. Moseley, H. W. 
Stoudt. 


“II. Human Factors in the Design of Highway 
Transport Equipment: A Summary Report of Ve- 
hicle Evaluation” — 

Highway Transport Safety Project, Harvard School 
of Public Health, R. A. McFarland, Dir.; J. W. 
Dunlap, Jr., W. A. Hall, A. L. Moseley. 


“Human Factors in Highway Safety (A Review 
and Evaluation )’’— 

New England ]. of Medicine, 265; 792-799, 837- 
845, 890-897 (Apr.25, May 2&9), 57. Harvard 
School of Public Health, One Shattuck St., Boston 
15, Mass. R. A. McFarland, Assoc. Prof.; R. C. 
Moore. 


“II. Human Factors in Highway Transport 
Safety’ — 

Highway Transport Safety Project, Harvard School 
of Public Health, Boston 15, Mass., R. A, McFar- 
land, Dir.; A. L. Moseley. 


‘Human Factors in Industrial Safety’’- 
The J. of the Amer. Soc. of Safety Engrs., Aug.57, 
39-48. National Safety Council. Harvard School 
of Public Health, One Shattuck St., Boston 15, 
Mass., R. A. McFarland, Assoc. Prof. 


“TV. Human Variables in Motor Vehicle Acci- 
dents: A Review of the Literature’ — 

Highway Transport Safety Project, Harvard School 
of Public Health, Boston, R. A. McFarland, Dir.; 
R. C. Moore, A. B. Warren. 


“Psychological and Psychiatric Aspects of Highway 
Safety” — 

The ]. of the Amer. Med. Assn., Jan.26,1957, Vol. 
163. Harvard School of Public Health, One Shat- 
tuck St., Boston 15, Mass., R. A. McFarland, 
Assoc. Prof. June 56. 


“The Role of Human Factors in Accident 
Trauma’’- 

The Amer. ]. of the Med. Sciences, Vol. 234, No. 
1, July 57. Harvard School of Public Health, One 
Shattuck St., Boston 15, Mass., R. A. McFarland, 
Assoc. Prof. May 56. 


“The Role of Preventive Medicine in Highway 
Safety” — 

Amer. ]. of Pub. Health, Vol. 47, No. 3, Mar.57. 
Amer. Public Health Assn., Inc., 1790 Broadway, 
N. Y. Harvard School of Public Health, One Shat- 
tuck St., Boston 15, Mass., R. A. McFarland, Assoc. 
Prof. 


The Medical Aspects of Highway Accidents” 
Nebraska Methodist Hospital, Omaha, R. Moore. 
June 56. 
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“Medical Aspects of Motor Vehicle Accident Pre- 
vention’ — 

N. Y. State J]. of Med., Dec.56. 

Highway Research Abstracts, Vol. 27, No. 2, Feb. 
57. Bellevue Medical Center; Center for Safety 
Educ., NYU, New York 3. May 56. 

‘An Investigation of the Role of Psychological 
Factors in Motor Vehicle Accidents’’— 

Driver Research, U. of Colorado School of Med.., 
4200 E. Ninth Ave., Denver 20, R. V. Rainey, 
Dir., et al. 56. 

“Personality Characteristics and Attitudes of 
Youthful Accident-Repeating Drivers’’— 

Dept. of Soc., Penn. State Univ. Ph.D. Thesis. 
Aug.58. R. C. S. Rommel, Asst. Prof. of Soc., 
Drexel Inst. of Technology, Phila. 4. 

“The Psychological Aspects of Farm Work Efh- 
ciency’’— 

Bostrom Research Laboratories, Bostrom Mfg. Co., 
Milwaukee, Wis., M. A. Schmitz, Chief Engrg. 
Psychologist. 

“Health on the Highways” 

Journal of Living, May 1941. C. Solomon, Mag- 
istrate. 

“Preliminary Survey of Human Factors Involved in 
Aircraft Accidents” — 

Amer. Inst. for Research, 413 Morewood Ave., 
Pittsburgh 13, Pa., R. L. Thorndike, Proj. Dir.; 
and J. C. Flanagan. 

“Distance Judgment as Related to Age” 

Trafhc Engrg. & Safety Dept., AAA, 1712 G St., 
N.W., Washington 6, D. C., Research Report No. 
68, 4/4/58, E. Allgaier. 

“Field of Vision as Related to Age” 

Trafic Engrg. & Safety Dept., AAA, 1712 G St., 
N.W., Washington 6, D. C., Research Report No. 
67, 4/4/58, E. Allgaier. 


“The Relationship of Fields of Vision to Safety 
in Driving” 

Transactions of the Amer. Ophthal Soc., Vol. LIV, 
1956. R. W. Danielson, Denver, Col. 


“Historical Review of the Problem, Chapter II” 
Motorists’ Vision, Vol. 5, No. 9, June 1953, Op- 
tometric Extension Program, Duncan, Okla.; Calif. 
State Div. of Drivers Licenses, Sacramento, E. D. 
Fletcher, Psychol. and Research Specialist, Examiner 
in Charge of Research. 


“Visual Acuity and Safe Driving”- 

Journal of the American Optometric Assn., Feb.A9; 
Calif. State Div. of Drivers Licenses, Sacramento, 
E. D. Fletcher, Psychol. and Research Specialist, 
Examiner in Charge of Research. 


“The Relation of Vision and Visual Testing to 
Driving Ability” 

The ]. of the Indiana Optometric Assn., Inc., Sam 
mer, 1954, Vol. 26, No. 4; H. W. Hofstetter. 


“A Preliminary Study of Dynamic Visual Acuity 
& Its Effects in Motorists’ Vision’’— 

]. of the Amer. Optometric Assn., Jan.58; S, Hul- 
bert, A. Burg, H. A. Knoll, J. H. Mathewson, 
Univ. of Calif., Los Angeles. 


“The Relation Between Scotopic Vision as Meas- 
ured by the Night Sight Meter, Daylight Vision 
and Age’ — 

Driving Research Laboratory, Iowa State College, 
Ames, A. R. Lauer, Dir. Amer. Automobile Assn. 


“Trafic Problems of the Deaf’’— 

The Traffic Institute, Northwestern Univ., Evans- 
ton, Ill., J. S. Baker, Dir., Research and Develop- 
ment. Feb.55. 


“Reaction Time as Related to Age” 

Traffic Engrg. and Safety Dept., AAA, 1712 G St., 
N.W., Washington 6, D. C., Research Report No. 
69, 4/8/58, E. Allgaier. 


“Rotary Activity Test Results” 

Safety and Traffic Engrg. Dept., Amer. Automobile 
Assn., 1712 G St., N.W., Washington 6, D. C., 
E. Allgaier. Feb.58. 


“Complementary Theories of Safety Psychology” 
The 2 of Soc. Psychol., 1957, 45, 3-9. Dept. of 
Psychology, Ill. Inst. of Technology, 3300 Federal 
St., Chicago 16, W. A. Kerr. Sept.52. 


“Carbon Monoxide Elimination’’- 

Medical Sciences Information Exchange, Nat'l Re 
search Council, Washington, D. C. J. Haugen, 
Royal Norwegian Air Force, Inst. of Aviation Med. 


Research In Automobile Stability and Control and 
in Tyre Performance” 
Cornell Aeronautical Lab., Inc., Cornell U. Auto- 
motive Div., Inst. of Mechanical Engineers, One 
Birdcage Walk, Westminster, London, SW1 


‘Human Engineering and Automobile Safety” 
Clinical Orthopaedics, No. 9, Copyright, 57, J. B. 
Lippincott Co. Harvard School of Public Health, 
One Shattuck St., Boston 15, Mass., R. A. McFar- 
land, Assoc. Prof. 


“Research on Techniques of Accident Analysis and 
Prevention (Vol. I)” 

Dunlap and Associates, Inc., 429 Atlantic St., 
Stamford, Conn.; J. W. Dunlap. 


Locked Wheel Skid Performance of Various Tires 
on Clean, Dry Road Surfaces’’ 

Appl. Mechanics Dept., Michigan State U., East 
Lansing, S. Mercer, Jr., Assoc. Prof. 


“An Analysis of Automobile Antiskid Brake Con- 
trol Systems” 

Dept. of Mech. Engrg., The Penn. State Univ., 
University Pk., Susuma Kase and W. E. Meyer, 
Prof. of Mech. Engrg. MS Thesis. Aug.58 
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“Eddy Current Retarder’’- 
Soc. of Automotive Engrs., 485 Lexington Ave., 
New York 17. Jun.56. Warner Electric Brake and 
Clutch Co., J. G. Oetzel. 


“Stopping Ability of Motor Vehicles Selected from 
the General Traffic’’ 

Soc. of Automotive Engrs., 485 Lexington Ave., 
New York 17, N. Y. Oct.56. Hwy. Transport 
Branch, Bureau of Public Roads, Washington, 
D. C., F. W. Petring. 

“Windshield Visibility Clearance” 

Comm. on Accidental Trauma, A. F. Epidemiologi- 
cal Board, Office of the Surgeon Gen., Dept. of the 
Army., P. J. Sutro. 

“Dynamic Testing of Seat Belts’ 

Soc. of Automotive Engineers, 29 W. 39 St., 
New York 18. June 56. Inst. of Transportation 
& Trafhe Engrg., U. of Calif., Berkeley, D. M. 
Finch and J. D. Palmer, Research Engrs. 


“Research in Physiology and Anatomy’’- 

Ohio State University, Columbus 10, F. Hitchcock, 
Prof. of Physiology. 

“Seat Belt Acceptance Survey” 

Spector Mid-States Freight Lines, Inc., 3100 S. 
Wolcott, Chicago 8, Ill., A. F. Mayerhofer, Dir. 
of Safety Research & Promotion. Sep.55. 
“Biodynamics of Human Factors in Aviation” 
Biodynamics Branch, Aero Medical Field Lab., 
Holloman AFB, New Mexico, E. L. Beeding, Jr., 
Capt. USAF, Task Scientist. Continuing. 50. 
“Potential Injury Producing Forces in Automobile 
Collisions” 

Inst. of Transportation & Trafhc Engrg, U. of 
Calif., Los Angeles 24, J. H. Mathewson and 
D. M. Severy. July 56. 

“Automobile Head-On Collisions, Series II’’ 

Soc. of Automotive Engrs., Inc., 485 Lexington 
Ave., New York 17. 4/30/58. Inst. of Trans- 
portation & Trafhc Engrg., Los Angeles, Calif., 
D. M. Severy, J. H. Mathewson, and A. W. Siegel. 


Photographic Instrumentation for Collision Injury 
Research” 

]. of the Society of Motion Picture and Television 
Engrs., Vol. 67, No. 2, 69-77, Feb.58. SMPTE, Inc. 
Inst. of Transportation & Trafhc Engrg., U. of 


Calif., Los Angeles 24, D. M. Severy. 
Reprint No. 63 


Nov.57. 


“Industry Report on Automotive Safety Re- 
search’. 
Soc. of Automotive Engrs., New York 17. June 56. 


“Human Factors in Crash Protection in Auto- 
mobiles”’ 

SAE Journal, Vol. 65, No. 4, Mar.57, Soc. of 
Automotive Engrs., New York 17. Highway Re- 
search Abstracts, Vol. 27, No. 7, Jul.57. Aero 
Medical Field Lab.. HADC, Holloman AFB, 
N. M., J. P. Stapp, Col., USAF, Dir., Aeromedical 
Field Lab., WADC, WP-AFB, Ohio; and S. T. 


Lewis, Ist Lt., USAF 
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“Electronic Chauffeur May Guide Car of Future’’— 
SAE Journal, Soc. of Automotive Engrs., 485 Lex- 
ington Ave., N. Y. 17, Vol. 66, No. 9, p.64-67, 
Sept.58. Highway Research Abstracts, Oct. 58, 
Vol. 28, No. 9. J. B. Bidwell and R. S. Cataldo. 


“Effect of Limited Access Feature on Accident In- 
cidence on Expressways’’— 

Div. of Statistics & Planning, N. C. State Hwy. 
Comm., Raleigh, N. C., J. S. Burch, Engineer. 
May 56. 


“Daylighting Highway Intersections” 

lowa Dept. of Public Safety, Des Moines 19, Iowa, 
C. O. Swanson, Chief, Research & Statistics; Driv- 
ing Research Laboratory, Iowa State College, Ames, 
A. R. Lauer, Dir. 57. 


“Full Scale Dynamic Tests of Highway Barrier 
Curbs and Bridge Rails’ — 
Materials & Research Dept., Calif. Div. of Hwys., 
5900 Folsom Blvd., Sacramento 19, F. N. Hveem, 
Supervising Hwy. Engr. 56. 


“Dynamics of Guardrail Systems”’- 
Civil Engineering Dept., Johns Hopkins U., Balti- 
more, Md., J. T. Thompson, Chairman. Dec.55. 


“Effect of Reduc- 
tion”’ 

Statistics & Planning Dept., N. C. State Hwy. 
Comm., Raleigh, N. C., J. S. Burch, Engineer. 
Sept.56. 


Access Control on Accident 


“Relative Hazards at Railroad Grade Crossings on 
State and Federal-Aid Highway Systems” 

Oregon State Hwy. Dept. Technical Report No. 
56-3, Trafic Engineering Div., Oregon State Hwy. 
Dept., F. B. Crandall, Traffic Engineer, and J. A. 
Head, Asst. Traffic Engr. June 56. 


“Night Legibility Distances of Highway Signs” 
Highway Traffic Safety Center, Michigan State 
Univ., East Lansing, Mich. T. M. Allen, Hwy. 
Research Engr., Virginia Council of Highway In- 
vestigation and Research. 


“The Effects of Underlining on the Readability of 
Highway Destination Signs” 

Proceedings, Vol. 36 (1957), Highway Research 
Board, Washington, D. C. Highway Research Ab- 
stracts, Vol. 26, No. 11, Dec.56. Institute of Trans- 
portation & Trafic Engrg, U. of Calif., Los 
Angeles 24, S. F. Hulbert and A. Burg. Reprint 
No. 62. 


“A Laboratory Investigation of Factors Affecting 
the Slipperiness of Bituminous Paving Mixtures 
(JHRP Rpt. No. 11, 1958)” 

Joint Highway Research Project, Purdue Univ., 
Lafayette, Ind., J. Shupe, Research Fellow; W. H. 
Goetz. Aug.58. 


“A Four-Phase Program of Highway Safety and 
Accident Reduction” 

Driving Research Laboratory, lowa State College, 
Ames, A. R. Lauer, Dir. 
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“Brief Survey of Uniform and Non-Uniform 
Traffic Control and Safety Devices for Streets and 
Highways’’- 

R. Miller, 667 S. Kingsley Dr., Los Angeles 5, 
Calif. Oct.55. 


“Résumé of Traffic Behavior Researches Related to 
Highway Safety” 

Highway Safety Study, Bureau of Public Roads, 
Washington 25, D. C., C. W. Prisk, Dir. Feb.58. 


“Simulation of Freeway Traffic by an Electronic 
Computer’’- 

Inst. of Transportation & Traffic Engrg., U. of 
Calif., Los Angeles 24, D. L. Gerlough. 56. 


“Trafic Flow” 

Operation Research Quarterly, Operations Research 
Club, 25 Buckingham Gate, London, $.W.1, Vol. 
8, No. 3, 1957. Road Abstracts, Vol. 25, No. 3, 
p- 69, Mar.58. Highway Research Abstracts, Oct. 
58, Vol. 28, No. 9. Road Research Lab., Har- 
mondsworth, England, R. J. Smeed 


“Highway Speed Study” 
Trathe Div., Bureau of Trafthc, Planning, Design, 
Conn. State Hwy. Dept., Hartford, Conn. Feb.58. 


‘A General Method for Estimating Through Trafhic 
in a Road Network” 

Highway Research Abstracts, Vol. 27, No. 8, Sept. 
57. Reprint No. 58, Highway Research Board, 
Washington, D. C. Inst. of Transportation & 
Traffic Engrg., U. of Calif., Los Angeles, R. Bren 
ner, J. H. Mathewson, D. L. Gerlough 


“The Effect of Pavement Type and Edge Lines on 
Lateral Placement (JHRP Rpt. No. 31, 1957)” 
Joint Highway Research Project, Purdue Univ., La 
fayette, Ind., P. Weckesser; H. L. Michael, Asst. 
Director. MSCE Thesis. 


“Theory of Speed Zones in Developed Areas’ 
Univ. of Illinois, Urbana, J. E. Baerwald, Asst 
Prof. of Traffic Engrg. Feb.57 


“The Value of Planned Access on Urban Bypasses 
(JHRP Rpt. No. 14, 1958)” 

Joint Highway Research Project, Purdue Univ., La 
fayette, Ind., C. Pinnell, Research Asst.; H. L 
Michael, Asst. Director. 

“An Evaluation Study of Two Non-Limited Access 
Bypasses in Indiana,” 1958, MSCE Thesis 


“Lane Use Control on Urban Thoroughfares 
(JHRP Rpt. No. 29, 1957)” 

Joint Highway Research Project, Purdue Univ., La 
fayette, Ind., K. A. MacNaughton, Graduate Asst. ; 
D. S. Berry, Prof. of Civil Engrg. MSCE Thesis 


“Comparative Study of Semi-Actuated and Volume 
Density Traffic Signal Operation” 
Trafic Engrg. Div., Oregon State Hwy 


Dept., 
F. B. Crandall, Traffic Engr.; J. A. Head, Asst 


Traf. Engr. Sep.58 


432.02 


‘Expanded Signal Volume Warrants for Two and 
Four-Lane Highways” 

Div. of Traffic, Kentucky Dept. of Hwys., 
fort, W. G. Galloway, Traffic Engr. 55 


Frank- 


“A Supplementary Legend at Four-Way Stop In- 
tersections (JHRP Rpt. No. 24. 1957)” 

Joint Highway Research Project, Purdue Univ., La- 
fayette, Ind., B. K. Cooper; D. S. Berry, Prof. of 
Civil Engrg. MSCE Thesis. 


Experiments with Colored Roads Increase” 
Quarterly Toll Review, p. 36-37, Summer 1958 
Highway Research Abstracts, Oct.58, Vol. 28, No 
9. American Bridge, Tunnel & Turnpike Assn., 
P.O. Box 748, White Plains, N. Y. 


Road Patrols and Observation Reports” 

Spector Mid-States Freight Lines, Inc., 3100 S 
Wolcott, Chicago 8, Jll., A. F. Mayerhofer, Dir. 
of Safety Research & Promotion. 


Theoretical Study of Accident Causation’’ 
Dunlap and Assoc., Inc., 429 Atlantic St., Stam 
ford, Conn., J. W. Dunlap, Pres. 


“Aeromedical Aspects of Accident Injuries’ 
Dept. of Surgery, School of Aviation Med., Ran- 
dolph Field, Texas, J. A. Schilling, Maj., USAF 
(MC), Head. June 54. 


“Statistical Methods for Studying Accident Rates’’- 
Inst. of Transportation & Traffic Engrg, U. of 
Calif., Los Angeles 24, R. Brenner, Project Engr., 
and J. H. Mathewson, Asst. Dir. May 56 


On Board Accidents”’ 

Safety Engineering Dept., Transit Casualty Co., St 
Louis, Mo., M. G. Bullock, Supervising Engr. 
Apr.57. 


‘(Application of Accident Rating System De 
scribed in) Statistical Evaluation of Traffic Acci 
dent Severity” 

Planning Div., Port Development Dept., Port of 
N. Y. Authority, 111 Eighth Ave., New York 11, 
E. J. Cantilli, Hwy. Project Planner. Jan.58. 


“A Statistical Test of Significance Applied to a 
Sociological Problem: Variation in Accident Rates 
From Motor Vehicles” 

American Sociological Review, Vol. 17. No. 6, 
Dec.52. W. E. Deming; A. D. Battey, National 
Safety Council; J. D. Cunningham. 


Application of Statistical Control Techniques 
Analysis of Accident Data of a Semi-Contro'led 
Access Highway’”’ 

Dunlap and Assoc., Inc., 
ford, Conn., J. W Dunlap, Pres 


429 Atlantic St., Stam 
Apt 56 


Application of Statistical Quality-Control Tech 
niques to Analysis of Highway Accident Data 
Dunlap and Assoc., Inc., 429 Atlantic St., Stam 
ford, Conn., J. W. Dunlap, Pres. Apr.56 





March, 1959 





RESEARCH REVIEW 


170.1 


470 


470 


470. 


170 


+70, 


+70 


170 


12 





“A Test of the Reliability of the Use of Statistical 
Contro! Techniques for the Analysis of Highway 
Accident Data” 
Dunlap and Assoc., Inc., 429 Atlantic St., Stam- 
ford, Conn., J. W. Dunlap, Pres. Apr.56. 


“Effect of Pavement Edge Markings on Acci- 
dents’’- 

Ohio Dept. of Highways, Columbus, Ohio, H. G. 
Eckhart, Chief Traffic Engr. July 57. In-Process. 
U. S. Bureau of Public Roads, Washington, D. C. 


“Application of Statistical Control Methods for 
Regulation and Control of Highway Accidents’’— 
Dunlap and Assoc., Inc., 429 Atlantic St., Stam- 
ford, Conn., J. Horwath, Research Assoc., and 
J. W. Dunlap, Pres. Sept. 57. 


"The Application of Quality Control to the Analy- 
sis of Accident Data, Vol, I’’- 

Dunlap and Assoc., Inc., 429 Atlantic St., Stam- 
ford, Conn., S. Littauer, Research Assoc.; J. W. 
Dunlap, Pres. June 57. 


“Manual for Application of Statistical Techniques 
for Use in Accident Control (I—Highway, II- 
Industry, I1I—Safety Programs)” 

Dunlap and Assoc., Inc., 429 Atlantic St., Stam- 
ford, Conn., S. B. Littauer; 55. J. W. Dunlap, Pres. 


“Indexes of Motor Vehicle Accident Likelihood’’- 
Bulletin 161, Highway Research Board, Washing- 
ton, D. C., Highway Research Abstracts, Dec.56, 
Vol. 26, No. 11. Inst. of Transportation and Traffic 
Engrg., U. of Calif., Los Angeles 24, J. H. 
Mathewson, Asst. Dir.; R. Brenner. Dec.56. Re- 
print No. 57 


“Ways and Means of Prognosticating Accident 
Trends and Their Use in Traffic Improvement’ — 
Highway Research Abstracts, Vol. 26, No. 11, 
Dec.56. Driving Research Laboratory, Iowa State 
College, Ames, C. O. Swanson, Research Asst.; 
A. R. Lauer, Dir. 


“Army Accident Reporting: Results of Some Ex- 
ploratory Interviews" 

The Dept. of the Army. Motivation, Morale and 
Leadership Div., The George Washington U., 
Washington, D. C., B. Winograd. Sept.54. 


“Technical Report No. 56-2: 1955 Trafic Acci- 
dents and Accident Rates on State Highway Sys- 
tems 

Trafic Engrg. Div., Oregon State Hwy. Dept., 
F. B. Crandall, Traffic Engr. 


“A Study of Ran-Off Roadway Motor Vehicle 
Traffic Accidents in Illinois During 1957”. 
Division of Highways, Illinois Dept. of Public 
Works & Bldgs., Springfield, II, H. H. Harri- 
son, Engr. of Traffic. Oct.53. 


‘How Do the Patrol Districts € ompare ?”’- 
Driving Research Lab., Iowa State College, Ames, 
A. R. Lauer, Dir.; C. O. Swanson, Research Asst. 
57. 
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“Accident Experience of Passenger Cars and Com- 
mercial Vehicles on Iowa Highways During the 
Years 52-56" — 

Iowa Dept. of Public Safety, Des Moines, C. O. 
Swanson, Chief of Research and Statistics. 


“The Basic Speed Law Statute on Rural Highways 
and Its Relation to the Vehicular Mileage Fatality 
Rate’’— 

Driving Research Laboratory, Iowa State College, 
Ames, C. O. Swanson, Research Asst. 56. 


“Comparison of Motor Vehicle Traffic Death Rate 
Trends in Iowa, Washington, and the U.S.” — 
Driving Research Laboratory, Iowa State College, 
Ames, C. O. Swanson, Research Asst.; A. R. Lauer, 
Dir. Dec.56. 


“Relative Changes in Percentages of Iowa Driver 
Licensees and Traffic Involvement by Age Groups 
Between 1953 and 1958”— 

Iowa Dept. of Public Safety, Des Moines 19, C. O. 
Swanson, Chief, Research and Statistics; Driving 
Research Laboratory, Iowa State College, Ames, 
A. R. Lauer, Dir. Apr.58. 


“Who are the Fatal Accident Drivers ?’’— 

Iowa Dept. of Public Safety, Des Moines 19, C. O. 
Swanson, Chief, Research and Statistics; Driving 
Research Laboratory, Iowa State College, Ames, 
A. R, Lauer, Dir. 58. 


“Factors Related to 1956 Pedestrian Death Rates’’- 
Research Report No. 71, May 7, 1958, Traffic 
Engrg. & Safety Dept., AAA, 1712 G St., N.W., 
Washington 6, D. C. 


“Causes of Highway Accidents: U. S. Experi- 
ence’’- 

Stuart Rice Assoc., Inc., 1129 Vermont Ave., 
Washington, D. C., L. Ehrman, V. Pres. Aug.57. 


“A Comparison of the Driving Records of 1100 
Operators Involved in Fatal Accidents and 1100 
Operators Selected at Random—Conclusions and 
Recommendations’ — 

Inst. of Government, U. of North Carolina, 
Chapell Hill, B. J. Campbell, Asst. Dir. Sept.57. 


“An Analysis of Risk and Exposure in Automobile 
Accidents’ — 

Dunlap and Assoc., Inc., 429 Atlantic St., Stam- 
ford, Conn., J. W. Dunlap, Pres. Apr.56. 


“An Analysis of Automobile Accidents Involving 
Military Personnel’’- 
Dept. of Psychol., Naval Medical Field Research 
Lab., Camp Lejeune, N. C., F. L. McGuire, LTJG, 
MSC, USN. June 54. 


“Reported Driving Speeds and Previous Acci- 
dents” 

Inst. of Transportation & Trathc Engrg., U. of 
Calif., Los Angeles, R. Stewart. 
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“Automobile Accidents—Cooperation in Research 
for Control’ — 

Baltimore City Health Dept.; M. Tayback, Asst. 
Comm. of Health for Research. Maryland Traffic 
Safety Commission; P. Burke, Dir. 


“Accident Study: Types of Collisions Made Subject 
of Special Research” — 

California Hwys. and Public Works, Vol. 37, No. 
4-5, May 58. Highway Research Abstracts, Sep.58, 
Vol. 28, No. 8. California Dept. of Hwys. and 
Public Works, P.O. Box 1499, Sacramento, G. M. 
Webb. 


“Age and Fatal Motor Vehicle Accidents” 

Dept. of Public Safety, Des Moines 19, C. O. 
Swanson, Chief of Research and Statistics; Driving 
Research Laboratory, Iowa State College, Ames, 
L. Schwenk and A. R. Lauer, Dir. 56. 


“Alcohol in the Single Vehicle Fatal Accident, The 
Experience of Westchester County, New York’’- 
The Driver Research Center, N. Y. State Dept. of 
Health, W. Haddon, Jr., Dir.; V. Bradess. N. Y. 
State Bureau of Motor Vehicles; and Office of the 
Medical Examiner, Westchester County, New York. 
Jun.58. 


“The Drinking Driver’’- 

Accident Prevention Dept., Assn. of Casualty and 
Surety Cos., 60 John St., New York 38, T. A. 
Seales, Educational Consultant. Dec.57. 


“The Night-Time Accident Problem’ 

Pageant Press, Inc., New York, N. Y., 110 pp., 
1957. Road Abstracts, Vol. 25, No. 3, p. 66, Mar., 
1958. Highway Research Abstracts, Sep.58, Vol. 
28, No. 8. P. Hirsch. 


“A Study of High Accident Rates on Certain High- 
ways in Indiana” 

Joint Highway Research Project, Purdue Univ., 
Lafayette, Ind., H. H. Blindauer, Graduate Asst.; 
H. L. Michael, Asst. Dir. Sep.58. MSCE Thesis. 


“Relationship of Roadway Elements to Traffic 
Accidents’”’- 

Traffic Engrg. Div., Oregon State Hwy. Dept., 
F, B. Crandall, Traffic Engr. Jan.56. 


Weather in Frequency of Traffic Accident Casu- 
alties”” 

Seattle, Police Dept. 55. D. Julian, Traffic Engr.’s 
Office and C. M. Arwine, Statistical Unit. 


“Seeing Through Fog” 

NYU Engineering Research Review, Vol. 8, No. 1, 
pp. 3-5, Feb.58. Highway Research Abstracts, Vol. 
28, No. 5, May 58. Hwy. Research Board. Re- 
search Div., College of Engrg, New York U., 
Univ. Heights, New York 53 


“Effect of the Prevailing Speed Law Type on the 
Traffic Fatality Rate in the U.S.” 

Driving Research Lab., Iowa State College, Ames, 
C. O. Swanson, Research Asst.; A. R. Lauer, Dir. 
Dec.57. 
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“Correlation of Accident Rates and Roadway Fac- 
tors’ — 

Joint Highway Research Project, School of Civil 
Engrg., Purdue Univ., Lafayette, Ind. J. C. H. 
Woo, Graduate Asst. July 57. MSCE Thesis. 


“Accident Appeal Board Survey’’- 

Spector Mid-States Freight Lines, Inc., 3100 S. 
Wolcott, Chicago 8, Ill., A. F. Mayerhofer, Dir. of 
Safety Research & Promotion. Sep.57. 


“Circumstances of Bicycle Accidents’’- 
Statistics Div., National Safety Council, 425 N. 
Michigan Ave., Chicago. Oct.58. 


“Driver Improvement—The Point System’’- 
AAMVA, 912 Barr Bldg., Washington 6, D. C., 
1958. Inst. of Government, Univ. of North Caro- 
lina, Chapel Hill, B. J. Campbell, Asst. Dir. 


“Michigan Sets Up Point System for Driver Vio- 
lations’ — 

MSU Center Letter, Highway Traffic Safety Center, 
Michigan State Univ., East Lansing. Jun.58. High- 
way Research Abstracts, Sep.58, Vol. 28, No. 8. 


Safety Research Needed” 

Highway Traffic Safety Center, Michigan State 
Univ., East Lansing, T. W. Forbes, Asst. Dir. for 
Research. Mar.58. 


“Research on Accident Reduction Value of High 
School Driver Education”’ 

Accident Prevention Dept., Assn. of Casualty & 
Surety Cos., 60 John St., New York 38. Sep.57. 


“The Development of Techniques for the Evalua- 
tion of Safety Education’’ 

Dunlap and Assoc., Inc., 429 Atlantic St., Stam- 
ford, Conn., J. W. Dunlap, Pres., and R. J. Schrei- 
ber, Senior Research Assoc. Apr.56. 


‘Michigan Plan Can Be Evaluated” 
Driving Research Lab., Iowa State College, Ames, 
C. O. Swanson, Research Asst.; A. R. Lauer, Dit. 


‘An Analysis of Graduate Theses in School Safety 
in the United States from 1925-1950” 
Univ. of Pittsburgh, Pa., C. P. Yost. 56. 
Thesis. 


Ph.D. 


‘Further Application of Statistical Control Tech- 
niques to Highway Accident Data—Techniques for 
the Study of Risk Behavior in Accident Situations” 
Dunlap and Assoc., Inc., 429 Atlantic St., Stam- 
ford, Conn., R. J. Schreiber, Senior Research Assoc. ; 
J. W. Dunlap, Pres. 56. 


“Consolidated Report on Traffic Safety Research” 
President's Committee on Traffic Safety, Public 
Officials Conferenct Report, C. W. Prisk, Coord.; 
L. Brody, Sec. Dec.57. 


“Driver Improvement Through Licensing Proce 
dures” 

Amer. Assn. of Motor Vehicle Administrators, 912 
Barr Bldg., Washington 6, D. C., L. S. Harris, 
Exec. Dir. Jan.56. 
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search” 
Natl. Comm. on Safety Educ., Natl. Educ. Assn., 
1201—16th St., N.W., Washington 6, D. C. 57. 


“Hours of Instruction on Conventional and Au- 
tomatic Shift Cars’ — 

Research Report No. 64, April 14, 1957, Traffic 
Engrg. & Safety Dept., AAA, 1712 G St., N.W., 
Washington 6, D. C., E. Allgaier. 


“Judgment of Speed on the Highway and on the 
Auto Trainer’’— 

Driving Research Lab., lowa State College, Ames, 
V. W. Suhr, Research Asst., and A. R. Lauer, Dir.; 
and E. Allgaier, Amer. Automobile Assn. Aug.56. 


“Why Driver Education Teachers Quit’’— 

Trathc Engrg. & Safety Dept., AAA, 1712 G St., 
N.W., Washington 6, D. C., E. Allgaier, Research 
Report No. 70, April 17, 1958; Dept. of Phys. 
Educ. for Women, Univ. of Maryland, College Pk.; 
R. E. Bergman, School of Educ., Indiana Univ., 


Bloomington. 


“An Experimental Study of the Teaching Effec- 
tiveness of an Electromechanical Device and Con- 
ventional Driver Training Methods’’ 

School of Educ., Univ. of Southern Calif., L. I. 
Bernoff. May 58. Ed.D. Thesis. 


“Are We Being Fair to Driver Education ?’’- 
Safety Education, National Safety Council, Dec.57; 
Center for Safety Educ. NYU, Washington Sq., 
New York 3, L. Brody, Dir. of Research. 


“Training Effects on Attitudes of Adult Driver 
Education Students” 

Driving Research Lab., Iowa State College, Ames, 
A. R. Lauer, Dir., and L. Schwenk. 


“Bad Driving Habits of the Teen-Age Driver” 
The Atlantic Refining Co., Philadelphia, Pa., G. C. 
Lowe, Dir., Traffic Safety Educ. Feb.57. 


“An Experiment in Reorienting Driver Attitudes 
in Teen-Age Drivers” 

Duluth Chamber of Commerce, Safety Bureau, 
Duluth 2, Minn., G. A. Nothhelfer, Safety Dir. 
Mar.58. 


‘Some Inferences from a Five-Year Experimental 
Study on the Effectiveness of Driver Education”- 
Driving Research Lab., Iowa State College, Ames, 
V. W. Suhr, Research Asst., and A. R. Lauer, Dir. 
Dec.56 


“Iowa Driver Improvement Schools Course of 
Study” 

Iowa State Teachers College, B. L. Woodcock, Dir. 
of Safety Educ.; Iowa Dept. of Public Safety, R. I. 
Brown, Comm., Des Moines. 
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“A Manual on the Scientific Principles Involved in 
Determining Nighttime Speed Violations’ — 
Driving Research Lab., Iowa State College, Ames, 
A. R. Lauer, Dir., and C. O. Swanson, Research 
Asst. In cooperation with Iowa Dept. of Public 
Safety. 56. 


“Device for Establishing a Safe Stopping Distance 
at Night’ — 

Driving Research Lab., Iowa State College, Ames, 
C. O. Swanson, Research Asst.; A. R. Lauer, Dir. 


“The Effect of Driver Education on Driver Knowl- 
edge and Attitudes in Selected Public Secondary 
Schools of Indianapolis and Marion City’"’— 

Dept. of Health and Safety, Indiana Univ., Bloom- 
ington, B. I. Loft, Assoc. Prof. 56. Ph.D. Thesis. 


“Vision for Driving’ — 

Comm. on Motorists’ Vision and Highway Safety, 
Amer. Optometric Assn., 4030 Chouteau Ave., 
St. Louis 10, Mo. 


“The Significance of Safety Attitudes in Industrial 
Accident Prevention’’— 

Long Lines Dept., Amer. Tel. & Tel. Co., E. S. 
Hannaford, Safety Engr.; New York Univ. Oct.57. 
Ph.D. Thesis. 


“Research as Applied to Traffic Engineering” 
General Motors Corp., Detroit, Mich., L. R. Haf- 
stad, V. Pres., Research Staff. Dec.57. 


“Better Information About Causes of Traffic Ac- 
cidents from Police Accident Investigations (Proj- 
ects RAS6 and RAS4)"’—— 

Research and Development, The Traffic Institute, 
Northwestern Univ., 1804 Judson, Evanston, IIl., 
J. S. Baker, Dir. Feb.56. 


“Uniform Administration and Enforcement of Fi- 
nancial Responsibility Laws’’- 

Amer. Assn. of Motor Vehicle Administrators, 912 
Barr Bldg., Washington 6, D. C., L. S. Harris, 
Executive Dir. 56. 


“Short Form Selective Enforcement’’— 
J. D. Hill, District Dir., National Safety Council. 
Dec.57. 


“Teen-Age Drivers and Their Influence on Auto- 
mobile Liability Insurance Rates’’— 

Automobile Dept., National Bureau of Casualty 
Underwriters, New York, W. H. Brewster, Mgr. 
Feb.57. 


“A Study of Highway Transportation in Indiana 
(JHRP Rpt. No. 3, 1958)"— 

Joint Highway Research Project, Purdue Univ., La- 
fayette, Ind., H. L. Michael, Asst. Dir.; A. K. 
Branham; D. O. Covault; J. E. Baerwald; P. D. 
Cribbins. 1958. 


“Better Transportation for Your City” 

Natl. Comm. on Urban Transportation, 1346 Con- 
necticut Ave., Washington 6, D. C., W. A. Rusch, 
Staff Dir. 1958. 
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